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THE CONTRACT FOR THREE 30,000,000-GALLON 
pumping engines for the new water supply of Cincinnati 
has been awarded to the Lane & Bodley Co., of Cincin- 
nati, for $387,000, this price also including the necessary 
boiler plant. The successful bid includes an offer to build 
a fourth pump for $119,000. The pumping engines will 
be self-contained, vertical, triple-expansion, crank and 
tly-wheel machines. The other bids were given in our 
issue of Dec. 16. It is reported that the Lake Erie En- 
gineering Co., who, on the face of the figures, were the 
lowest bidders by some $10,000, for the kind of pump 
covered by the award, will pe the award. 


THE PNEUMATIC DISPATCH ‘SYSTEM now in use in 
New York and Boston will probably be adopted in Chicago 
in the near future. The present plan is to run 8-in. pipes 
to six different railway stations and to all postal substa- 
tions, using the alleys, which method will not interfere 
with street traffic. 


ic alain 

A COMPREHENSIVE TUBULAR DISPATCH SYSTEM 
for Brooklyn, N. Y., is being talked of. This contemplates 
tubes running from Coney Island, Rockaway Beach, Ja- 
maica, Bensonhurst, Flushing, Flatbush, East New York 
and other places to the post office in Brooklyn. It 1s even 
suggested that a station be located on the Narrows, oppo- 
site Quarantine, from which all incoming first-class matter 
could be sent at once to the Brooklyn post office. It is 
hoped to have the tube across the Brooklyn Bridge in 
operation inside of 30 days. 





o ‘ 

THE FORMAL OPENING OF THE PNEUMATIC postal 
system in Boston, Mass., occurred Dec. 17 in the post 
office building of that city. This system, like the one in 
New York, uses the apparatus covered by the Batcheller 
patents. The tube is 8 ins. in diameter and about five- 
sixths of a mile in length. The system is owned and 
operated by a local company, which took the contract to 
transmit the mails between the post office and the Union 
Station. The consideration is $18,000 per year, of which 
ar.ount between $5,000 and $6,000 is returned to the gov- 
ernment in the form of rent for steam to operate the 


machinery. 5 


THE NEW YORK AQUEDUCT CLAIMS of O’Brien & 
Clark and Brown, Howard & Co., long in controversy, were 
settled on Dec. 28 by an offer by the city of $700,000 in 
full for all claims arising out of the construction of the 
first nine sections of the new Croton Aqueduct. The offer 
was accepted by the legal representatives of the contrac- 
tors, as follows: Walston H. Brown, receiver for Brown, 
Howard & Co., will receive the sums of $133,670.40, $134, - 
114, $87,528 and $79,689.10; O’Brien & Clark will receive 
$264,000. The Corporation Counsel, in giving his reasons 
for this compromise, said that many of the witnesses upon 
whom the city would have to rely, in further trials, had 
either left the vicinity or were dead. He deemed it in- 
evitable that a commission would some time examine the 
claims and make the contractors an award, and he be- 
lieved that, under present conditions, these awards would 
exceed the amounts upon which a settlement had now 
been made. The total amount of claims involved exceeded 
$10,000,000. The claims arising from the building of 
Sections 10, 11 and 12 have not been settled. The advent 
of a Greater New York and the incidental house cleaning 
preparatory thereto, probably has something to do with 
this long deferred settlement. 
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AN EIGHT-TRACK DRAWBRIDGE is to be built over 
the Chicago drainage canal, near Campbell Ave., to carry 
the tracks of the Pittsburg, Cincinnati, Chicago & St. Louis 
Ry., Chicago & Northern Pacific R, R. and the Union 
Stock Yards & Transit Co. The plans prepared by the 
bridge department of the Sanitary District are for a bridge 


‘ with four through trusses, two tracks being between each 


pair of trusses and one track outside each outer truss. This 
structure will be about 400 ft. long and 160 ft. wide. Bids 
for this bridge were opened by the Board of Trustees of 
the Sanitary District of Chicago on Dec. 22, as well as bids 
for special designs. Three special] designs were submitted, 
the bids being for the bridge with and without the operat- 
ing machinery. Ail the regular bids were exclusive of 
operating machinery. kor the substructure, ten bids were 
submitted, the lowest being that of the Lydon & Drews Co., 
of Chicago, $92,454. The totals of the bids for the super- 
structure are given below, and the itemized bids for this 
and two other bridges will be found in our news columns: 


Bids on Engineers’ Plans. 

King bridge Co., Cleveland, O............... 
Edge Moor Bridge Works, Ww ilmington, Vel. 
Eluwira Bridge Co., Kimira, Pie Bhideas< veeéde 
Carnegie Steel Co., Pittsburg, Pa.. 
American Bridge Works, Chicago 
Pennsylvania sieel Co., Steelion, Pa e 
New Jersey Steel & lron Co. trenton, Nn, aE 
J. G Wagner Co., Milwaukee, WIRs cv ccccese 
Detroit Bridge & iron Co., Detroit, Mich 







Bids on Special Plans. 





Edge Moor Bridge Works, .Wilmington, Del. + 134,000 

Extra for operating machinery............... +» 73,000 

Scherzer Rolling Lift Bridge Co., Chicago.. - 235,000 

Extra for operating macninery........ es seuesecea 105,000 

Cy Re ROG, CORR oc cev ene sccccesccce cocccee 204,000 

Extra for operating machinery........... ereeee YS,U00 
> 


CIVIL SERVICE EXAMINATIONS must be taken by the 
candidates for a number of important positions under Chi- 
cago’s municipal government, according to a recent de- 
cision of the Supreme Court of Illinois. The positions in- 
volved, with their salaries, are below, and it is said that 
examinations will soon be held: 











City engineer.. .. és 460Us nen Cccccccscccccc ce cGh ee 
Assistant city engineer Rtendeecas ee eecccescosccosoce me 
Engineer of bridges...... traevetves cocccccccccosocce AUD 
COR al ew 6S adanss éceceeccaces 1,500 
Superintendent of MONET dices cose. vesese 3,600 
Chief sidewalk inspector........... née 1,500 
Nine sidewalk inspectors.. .. ........4.. yuu 
Kight obstruction inspectors... .. Ssece 900 
Nineteen district street foremen............... 1,500 
Thirty-four ward inspectors........ pibanGhhccedn «++ 1,000 
IS OD IG oo ds cndic ccudccavccadaves - sou 
Secretary department of public works......... eoeee 2,000 
COiee Samer Ge Bcc cc csccusedcseccscs damatmeee 1,350 
ST RIE  QIONE oi ccs ce cncwncéececesncecs 3,000 
Superintendent of water office . 3,650 
WO MIs dad KC ecdecdescese 2,000 
Chiet water inspector.......... 1,350 
Superintendent meter department................... 1,500 
Chief clerk and bookkeeper water office. cocccece 1,000 
Superintendent leak and waste department. . - 1,350 
City electriciam, .- 0. 22 cssccccces ee 4 - 4,500 
Secretary health “department . 1,500 
City chemist... .... ... 1,500 
Chief meat inspector... 1,000 
Chief smoke inspector 2,000 
Private secretary to chief of police........... 1,800 


- 


CONCRETE SEWERS are propused for the two intercept- 
ing sewers, 16 and 20 ft. diameter, which are to carry the 
sewage of Chicago to the drainage canal. The aldermen are 
said to fear a rise in the price of brick, and the council 
has passed a resolution appointing a committee to visit 
Reading, Pa., and inspect the concrete sewers at that place. 
The committee is to consist of the mayor, commissioner of 
public works, city engineer, superintendent of sewers, and 
four aldermen, 

panies ts eee 

AN INTERNATIONAL HEALTH EXPOSITION is to be 
held in New York city, at the Industrial Building, April 
25 to May 31, 1898. There will be exhibits relating to do- 
mestic and municipal sanitation, foods, industrial hygiene, 
heating and ventilation, fire protection, preventive medi- 
cine, the literature of sanitation and a variety of other 
things. ‘There will also be lectures on some of these sub- 
jects. Mr. Chas. F. Wingate is the Supervising Director 
and Mr. B. E. Greene the Secretary of the Exposition. 
Either of these gentlemen may be addressed as above 
There are 15 advisory committees with an aggregate mem- 
bership of 92 persons, men and women. The Committee 
on Sanitation has six ministers, but not a single engineer 
on its membership list. There is a separate committee on 
“Sewerage of Cities,’ consisting of two members, Messrs. 
Rudolph Hering, M. Am, Soc/ C. E., and Geo. H. Frost, 
Assoc. Am. Soc, C. E. The Committee on ‘Ventilation 
and Heating” is headed by Prof. S. H. Woodbridge, of the 
Massachusetts Institute of Technology, and Prof. Henry 
Morton, of Stevens Institute. 


nape pemenannamenite 


THE ELECTRICAL EXPOSITION to be held at Madison 
Square Garden, New York city, May, 1898, bids fair to sur- 
pass the similar exposition held at the Grand Central 
Palace two years ago. The company engineering the 
scheme has at its disposal some 35,000 sq. ft. of floor 
space. The basement will be devoted to operative exhibits, 
such as engines, dynamos, motors, etc. 
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THE FIRE AT LAFAYETTE COLLEGE completely 
wrecked the fairly well equipped testing laboratory. As a 
result the civil engineering departmenc, while for the pres 
ent crippled, will either have qa separate new building or 
considerable more space. It is hoped to have everything 
in running order again by September next. 

— > 

FIRE DESTROYED THE CHICAGO COLISEUM early 
on the evening of Dec. 24. This structure was built in 
1895 and was notable for its great size, being 673 ft. long 
and 300 ft. wide, with its main auditorium covered by 
eleven steel] roof arches having spans of 215 ft. Its ca- 
pacity was 50,000 persons and in it was held the National 
Democratic Convention of 1806, in which William J. Bryan 
was nominated for President. It was for assemblies of Us 
character and for exhibitions, football games, bicycle races 
and similar purposes that the building was erected Its 
location was on 635d St., near Stoney Island Ave., prac 
“Wild West Show,” which -was 
so familiar an adjunct of the Columbian Expositionof£ 18uS 
The side walls of the building were of brick and served 
simply to inclose the building, all the weight of the roof 
being carried by the steel arches. The roof covering, gal 
leries, floors, seats and all interior fittings were of wood 
No partitions intersected the main auditorium, which was 
also open clear to the roof. Ali the woodwork was of the 
lightest and flimsiest construction, and would burn like 
tinder. Full details of the steel work were published in 
our issue of Nov. 12, 1506. 

At the time of the fire a sort of winter carnival was be- 
ing held in the building and the auditorium and galleries 
were occupied with booths made of bunting and light 
wooden framework. An explosion of gasoline in one of 
these booths started the fire, which spread so rapidly that 
the few hundred people in the building barely escaped with 
their lives. In 15 minutes from the time the fire started 
the building was in ruins. Early press reports stated that 
five lives were lost in the fire, but later despatches do not 
confirm these figures. 


tically on the site of the 


> 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
occurred on the Norfolk & Western Ry. Dec. 24, four miles 
west of Pulaski, Va. An east-bound passenger train and a 
freight collided, killing a postal clerk and injuring two em- 
ployees. The accident is supposed to have resulted from a 
mistake on the part of the engineer of the passenger train, 

ae e de 

AN EXPLOSION OF ACETYLENE GAS in the works of 
the United States Acetylene Liquefaction Co., Jersey City, 
N. J., killed two men and injured several others. Fortun- 
ately the works are isolated or a serious loss of life would 
have resulted. According to reports, there was a series of 
explosions at intervals varying from a half to four minutes, 
and as there were 10 tanks in the works, this is quite 


probable. 
° - 


THE EAST RIVER FRONT IMPROVEMENT, proposed 
by the board of consulting engineers, made up of Mr. 
George S. Morison, Prof. Wm, H. Burr and Gen. Wm. 
P. Craighill, is described as follows, so far as the mar- 
ginal way is concerned: This way would be 200 ft. wide 
along the bulkhead north to Jackson St. From this point 
two car tracks pass along Jackson St. to a subway which 
ends at Lewis.and Third Sts. From the latter point the 
marginal way is 140 ft. wide to 8th St. Along the easterly 
side of the marginal way will be four raiway tracks which 
may be connected by switches with the river front and 
the adjoining property. Above 8th St. this 140-ft. mar- 
ginal way, with its tracks, may be so extended, as far 
as E. 23d St., as to leave a space 500 ft. wide between 
it and the bulkhead; this space to be occupied by ware- 
houses. The present Dock Board favors the plan; but 
no action was taken at the late meeting, owing to the fact 
that the official life of the board ends on Jan. 1. 
> —— 

THE NEW YORK STATE RAILWAY COMMISSION has 
granted the application of steam railways of the state for 
an extension of time in which to complete the equipment 
of freight cars with automatic couplers. The law pro- 
vides that this equipment should be completed by Jan. 
1, 1808; an extension of two years from that date is 
granted. No action was taken on the further request of 
some of the roads that they be exempted from the New 
York state law of 1893, compelling them to annually equip 
10% of freight cars with automatic air-brakes. After Jan. 
1, 1898, the commission will consider special cases of pro- 
posed exemption, when application is made and reasons 
stated. The United States safety appliance law only de- 
mands that a sufficient number of freight cars in each 
train shall be equipped with brakes to enable the engi- 
neer to control the train from the engine; and the New 
York State Commission may, after Investigation, ask for 
an amendment of the law of 1893, to embody the same 
requirement. 





THE EXTENT OF AMERICAN EXPORTS is wel! shown 
by a paragraph in a recent issue of the “American Ma- 
chinist,’"’ which says: - 


On a trolley line in Birmingham, England, the rails are 
made in Pittsburg, the cars in Philadelphia, the boilers in 
Erie, the engines in Milwaukee, and the electric fittings in 
Schenectady. 
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THE TIDAL MARSHES OF THE BAY OF FUNDY. 
By William B. Mackenzie, M. Am. Soc. C. E.* 


Between the Bay of Fundy and the Strait of 
Northumberland lies a strip of low land 15 miles 
wide, over which, in a straight line, stretches the 
ambitious, but still unfinished, Chignecto ship rail- 
way. During the post-tertiary submergence this 
part of the country was 220 ft. below its present 
level, and the Champlain or Leda clay and the 
Saxicava sands were being deposited on the sea 
bottom. Tides of the ordinary height, 10 to 15 
ft., perhaps, swept across into Northumberland 
Bay; the bold cliffs and headlands of the coast 
showing that erosion was great and extensive. 
Floating ice was carried in both directions and has 
left its deep groovings on the bordering shores. 

Several shore terraces, 
now standing high 
above the sea, tell us 
plainly that the land 


rose, not evenly and 
gradually, but spas- 
modically. When the 
“divide” appeared 


above the troubled wa- 


ters, the isthmus of 
Chignecto was. born, 
and the eastern part 


was no longer an island. 
The tidal wave was then 
thrown back upon it- 
self, and while recov- 
ering from the shock 
lost part of its load of 
sediment. Since then, 
all down through the 
ages, have the recur- 
ring tides been deposit- 
ing this material and 
filling up the valleys 
and fresh waterstreams 
flowing into the Bay of 
Fundy. In some such 
fashion have been 
formed those great prairie-like salt marshes 
which now constitute much of the agricultural 
wealth of New Brunswick and Nova Scotia. 

The tidal wave, originating in the Southern seas, 
is here thrown against the funnel-shaped bay, 
and, following the rising grade of its bed (4 ft. 
per mile) the waters are heaped up from 22 to 53 
ft. and rush up several of the rivers in the form 
of “bores,” 5 to 6 ft. high, at the rate of six to ten 
miles per hour. The “bore” of the Petitcodiac 
River at the city of Moncton, New Brunswick, 
is shown in the accompanying view, Fig. 1, which 
is reproduced from a photograph. The range of 
the Saxby tide on Oct. 5, 1869, was 57% ft. 

The dynamic power of the tidal water is so great 
that, at the inner extremities of the bay, it is 
forced up 16 ft. above, and at ebb tide runs out 
to 2U ft. below the normal ocean level. The tidal 
water carries a heavy load of sediment, eroded 
from the soft carboniferous reddish-gray shales 
which form the shores of the bay, and this sedi- 
ment is deposited wherever the tidal water 
reaches. All the salt-dyked marsh bordering on 
the bay has been formed in this way. The mate- 
rial is a finely-divided red oxidized sediment, the 
deposits varying from twelve-thousandths of an 
inch to over one inch at every tide. A single sam- 
ple of water taken from the Petitcodiac River at 
Moncton, New Brunswick, when the tide was at 
half flood, showed the proportion of sediment to 
water, by weight, to be .0037, or five times the 
amount of sedinient carried by the Mississippi at 
Columbus, Ky. Any peat, mossy, corky marsh, ly- 
ing below extreme high water can be made fertile 
by draining and allowing the tide to overflow it 
and deposit sediment for a few years. Salt marshes 
are highest next the estuaries because the largest 
and heaviest particles are deposited first. Toward 
the foot of the upland the marshes are lower and 
softer and the cross dykes usually sink here more 
than elsewhere. Salt marshes formed of sediment 
deposited in sea-water do not sink or subside 
when dyked and drained. Peaty marshes in New 
Jersey, U. S., sink from 1 ft. to 4% ft. when 
drained. Fresh water peat bogs in Nova Scotia 





® Chief Engineer, Intercolonial Ry., Moncton, N. B. 
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usually contain from 90 to 95% of water by 
weight. I have known these peat bogs, when 
drained, 5 or 6 {t. deep, to carry a railway with 
scarcely any subsidence, the partly decayed 
fibrous peat making an elastic and perfect road- 
bed, after the water had evaporated or run into 
the side ditches. Fresh-water peat bogs near 
Sackville, New Brunswick, when flooded by the 
tide and covered with sediment from 6 ins. to 3 
ft., sank from 1 to 4 ft. A salt marsh at Island 
light, Suffolk Co., N. Y., having a depth of from 
1% to 9% ft.,sank 11% to 274% of itsoriginal depth 
in one year, under sand and earth filling 3 ft. 
thick. The upper surface was tough and leathery 
sod and the mud underneath was composed of 
seaweed and vegetable matter soft and compressi- 
ble. The tide rose to within 6 ins. of the original 





FIG, 1.—THE ‘‘ BORE’’ OR TIDAL WAVE IN THE PETITCODIAC RIVER AT 
MONCTON, NEW BRUNSWICK. 


Height: 5 ft., 4 ins. 


surface. The “Engineering Record” of June 6, 
1891, says “peat bogs containing 90% of water 
and 10% vegetable matter, when drained, will be 
reduced in height one-third.” 

It will be seen by the positions of the peat bogs 
shown in the accompanying sections, Fig. 2, that 
a subsidence of these tidal deposits of the Bay of 
Fundy has taken place in some comparatively re- 
cent period, and that it has varied from 5 to 80 
ft. As far as can be judged, however, from the 
oldest existing dykes, no settlement has taken 
place in the last 200 years. 

The salt marshes at Amherst, Sackville and 
Dorchester, in New Brunswick, have not extended 
seaward to any great extent since they were first 
dyked,°200 years ago, but the estuaries are slowly 
filling up and becoming narrow. At Onslow, near 
Truro, in Nova Scotia, marshes have been made 
by building spurs or groynes of brush and stone 
at certain distances apart along the shore. Sedi- 
ment is deposited in the still water between the 
spurs, and in time a new dyke is constructed out- 
side the old one. In places, three or four dykes 
may now be seen, one outside the other, and from 
50 to 300 ft. apart. 

The red sediment of these marshes has changed 
to gray by the chemical alteration of the iron ox- 
ides into sulphides by the sea-water, so that the 
deposit is now bluish-gray below and red where 
overfliown. Cultivation and drainage changes the 
blue to red again. When dykes are good and the 
marsh well drained, the soil is almost as dry as 
apland and very fertile. Hay has been grown for 
more than 150 years without manure. Grains of 
all kinds grow well, but upland is preferred for 
root crops. Some of the older marshes have be- 
come impoverished and have turned into blue 
marsh—a wet, spongy, fetid formation, quite un- 
productive; but, a few years since, it was discov- 
ered that to make them again fertile, all that was 
necessary was to open the dykes and flood the 
marsh for a year, or until a sufficient thickness of 
sediment was deposited. This causes a loss of the 
hay crop for three or four years. Later still it 
has been found that by opening the dykes in win- 
ter, for two or three seasons, enough material is 
deposited to fertilize the soil without destroying 
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the hay crop. The first year after heay, dine 
Spartina stricta, commonly called bseoe 
cord-grass, marsh-grass, sedge-gras a 
sedge, thatch-grass, etc., grows in pat 
next year it covers a larger area and % 
until, in time, it gives place to En; } i 
(Phleum pratense), which increases a 
is washed out of the soil by atmosphe: 

and the upper strata are aerated. 

The grasses seem to appear first aft: 
in about the following order: Sand-ti: 
tongue, Lamb’s quarters (Chenopodiun 
Broad-leaf (Spartina stricta), India 
Couch-grass (Agropyrum repens), Eng 
(Phleum pratense), Fox-tail (Setaria 
Brown-top, Black-grass (Juncus gerardi). 
lowing analyses, taken from the 1889 re). 
Connecticut Agricultural Experimenta! 
will give an idea of the comparative \ 
some of the different grasses: 





Nitrogen Alb 

Common name. —free Cr mi 

Water. Ash. Fat. extract. fi! i 
Broad-leaf! grass.. .... 11.70 2.20 49.5 204) 725 
Couch grass* ,.... 6.93 1.93 41.9 38.02 Yo 
English hay® ..... .... 550 2.30 80.4 34.4) 7.49 
Meadow grasses... 8.04 6.13 .... 1... 27.25 58s 
Black grass’ ..... o--. 79 260 513 2.0 9.29 
Scientific name: ‘Spartina stricta. *Agropyrum :: pens, 

’Phleum pratense. ‘Juncus gerardi. 


In New Brunswick there are 34,000 sq. a 
this tidal marsh, and in Nova Scotia 43, 
acres, almost all in goodcondition. The Engiisi: hay, 
when cut, will sell for $8 per ton, or about 
standing, and the yield is 2 to 24% tons per scr 
The value is from $75 to $180 per acre for marsh 
growing English hay, and about half as much tur 
marsh growing broad-leaf. The latter is cut about 
Sept. 1, and is allowed to stand ten days berore 
being stacked or stored in barns. It grows with 
a narrow, spike-like head, and many long s| 
ing, shiny leaves of a pale green color. It { 
a very considerable element of the marsh hay and 
is excellent food for cattle. The season of bivom 
is the best time to cut the marsh grasses: when 
delayed too long much of the nutritive quality is 
lost. 

Drainage ditches in tidal marshes should be of 
such extent that water can never rise in them 
above 12 to 20 ins. below the surface of hay 
marsh, and 20 to 36 ins. in grain marsh. The an- 
nual precipitation here is about 70 ins., and in 
winters when the snowfall is light, the hay roots 
are considerably winter-killed by the successive 
freezing and thawing. 

When it becomes desirable to carry a dyke 
across a stream, an “aboideau” is built. The 
waterway is a wooden sluice closed by a clapper 
hinged at the top. The pressure of the rising tide 
closes it. and when the tide falls the pressure of 
the imprisoned fresh water forces it open. The 
most important part is the bank around and above 
the sluice. These banks are built by expert ‘aboi- 
deau” builders, who use brush, poles and clay in 
alternate layers. The brush consists of spruce and 
fir bushes, 12 to 20 ft. long, and from 1 to 3 ins. 
diameter at the butt. A ‘ayer of these is placed 
butts outward. Poles 3 or 4 ins. in diameter are 
laid across, 5 ft. apart, as binders. The poles are 
staked, and occasional long stakes are driven tu 
pin the whole together. Sometimes the outer butts 
are spiked to an extra binder on the outside. 
About 6 ins. of clay is then put on, then another 
layer of brush and binders, and so on. The front 
batter is usually 1 on 1; but is often nearly veiti- 
cal. Banks made in this way are watertight and 
will resist wash and scour better than many 
more costly constructions. 

Dykes are usually built about 5 ft. high, 12 ft. 
wide at the bottom and 3 ft. at top, faced with 
blue-marsh sods 6 ins. thick, 9 ins. by 12 ins. 
turned grass side out, the centre of the dyke being 
filled with blue-marsh mud well packed. Englisi- 
marsh sods are not used for dykes because t!¢ 
soil is too friable and there are not sufficient ro's 
to knit the mass together. The material is tak" 
from a ditch dug a few feet inside the dyke. t 
Moncton, New Brunswick, the general level of t!'¢ 
marsh surface is 1 to 2 ft. below high water of 
ordinary spring tides, and the crest of the dyke 
is 2 ft. above the same plane. 

Broad-leaf marsh is never plowed; it is ony 
when English hay makes its appearance that it 's 
known to be in a fit condition for plowing. A 
question is “How does the English hay get |?" 
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from seed carried by the wind, probably. Eng- 
jish hayseed is often sown and harrowed in to 
hasten te Process, but even if this is not done, it 
will, in me, take possession of the soil. 

Within the last 50 years, Indian canoes have 
foated over the stagnant headwaters of the Mis- 
siquash River, to within three miles of the water 
“> Norinumberland Strait; the watershed being 
a 21, miles broad and its crown but 13 ft. above 
nigh water in the Bay of Fundy. 

A capany of five persons (two residents of 
Boston and three Canadians) are now engaged in 
digging a canal parallel to the head water of the 
Missiquash. The canal will be six miles long, 15 
ft, decp, 60 ft. wide at the top, and 6 ft. wide at 
the bottom. The material excavated by the steam 
shove: will form dykes on both sides. By this 
cana! 5,000 sq. acres of useless swamp or indifferent 
marsh, costing 50 cts. to $15 per acre, will be re- 
claimed and will sell for $50 to $100 per acre. The 





Borings at Fort Lawrence Dock, 
Amherst, N.S, 


Bore Hole at 
Sugar Refinery, 
Moncton, 


Boring at Aulac. 


Fig. 2.—Sections of Borings Made in the Tidal Marshes 
of the Bay of Funday. 


canal, with dykes and aboideaux, is estimated to 
cost $60,000. The stagnant ponds at the head of 
the river will be drained into the canal. 

Analyses of the marsh soil and the tidal deposits 
are as follows (see “Experimental Farm Reports 
for 1890 and 1891”): 


Analyses of Soils from the Dyked Marsh near Sackville, 
New Brunswick, Canada. 
Sample No. 1. Sample No, 2. 
8.51 14.08 


Water... csncueeded::aedssasene 


Organic matter ..........e06 6.34 73 
Oxide of fron and alumina... 10.13 9.82 
Clay and gand .....cccccece 74.34 \ 

Lie socegaaens bine waakewas 12 14 
MAQUGU ccwshbes 00446 cates .33 e 

Potatll insacacsve'e ocdsteces 15 06 
Soluble GR esac vei ceeves .30 15 
Phosphoric acid ........e.+ 15 17 
Carbonic acid, ete. .........- 63 56 
Total newt a65 te eee 100.00 100.00 
NitrogMll -ccsvaeesdisvaeisces 12 14 


Clay cnnscadneed Seqmsenese-s 63.30 
Sand ccaseuguus ecuricseees 11.04 4.14 
Analysis of the Salt Mud as Deposited by the Bay of 


Fundy Tide at Five Islands, Nova Scotia, After 
_ Air-Dried. 
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Organic and volatile matter 
San€ S00 GT écnceivducer cca 
Mineral matter soluble in acid .... 
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Pounds of nitrogen in 1 ton of air-dried material. . 1.00 
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ELECTRICAL CONDUITS AND CABLES.* 


By Alex. Dow, M. Am. Inst. Elec. E., Member 
Detroit Engineering Society.** 


A conduit may be defined as a passage or subway for 
containing electric wires, underground cables, or the like. 
In a more limited sense, a conduit is a tube or channel 
into which such conductors may be piaced or drawn, but 
which is not itself accessible for inspection or repair of 
the conductors, as distinguisned from a sudway, into 
which access can be had at any portion of its course. 

An instance of a conduit in the narrower sense is a 
tube, having manholes at different points along its length, 
the conductors being pulled into the tubes by ropes pass- 
ing from one mannoile to the other; walle au instance of 
a@ subway would be a tunnel of dimensions to admit of the 
free passage of men and of the use of tools for any of tae 
common operations required on the conductors. The 
former construction is common through the United States; 
the latter is exceptional, the only city where any syste- 
Matic subway work has yet been completed being St. 
Paul, Minn., where local conditions make a tunnei con- 
struction less expensive than a conduit of any but the 
smallest capacity. 

The history of conduits begins along with the practical 
use of electric telegraphs. Tne plans of Professor Morse 
included a lead pipe conduit into which an insulated wire 
was to be drawn, and this construction was begun on the 
experimental Wasbingtou-Baltimore line, but tailed al- 
most at once througo mechanical defects. Wires, strung 
OD posts, were suods.iituted, and were used wWiluout protest 
in the largest American cities, as well as aloug rauroads 
and bhiguways, until within the last few years. But on 
the other side of the Atlantic the public objection to the 
obstruction and distigurement of the streets by posts and 
wires was strong enough to force a aillerent soluuon of 
the problem, and the opportune discovery of the qualities 
of gutta-percha as an iusuiator for electric couductors 
presented the means; so that the first city telegrapa oltice 
in London was connected to the railroad telegrapu wires 
by gutta-percha insulated wires drawn into ion pipe, a 
combination which is standard for telegraphic wo:k in 
Great Britain till to-day, the pipes being invariably cast- 
iron and the wire being sometimes, tor mechanical rea- 
sons, insulated with india-rubver instead of guitu-percaa. 

it was very much later before tue American telegraph 
companies were obliged to place any of tueir wires unuer 
ground, and the experience of British and Kuropean tele- 
grupo departments was then available to guiue them. 
Gutta-percua insulated wires were imported, and at least 
one factory tor the making of such wires was establisued 
here; but by this time the manufacture of india-rubver 
had been developed to such an extent in the United states 
that cables insulated with tunis iavter material coulu be 
produced cheaper than those of gutta-percna, and so be- 
came standard, as far as anything (with one notable ex- 
ception) ever has become standard in American cable 
practice. 

The introduction of electric lighting, twenty years ago, 
brought with it a new set of conditions. The amount of 
power to be carried by an electric lighting conductor was 
infinitely greater than that on any telegraph wire. Tue 
heating efiects of large currents, which were entirely uu- 
known in telegraph practice, had to be considered; and the 
fact that electrical supply bad to be furnished to a large 
proportion of the builaings in a city introauced problems 
as to connections and branches which were radicaily ditf- 
ferent from anything found in telegraphic work. It is 
evident that a system of telegraph cabies to connect with 
four or five, or possibly a score of offices, in one city, was 
a very different thing from a system of electric lighting 
cables to connect with several thousand different cus- 
tomers. This last condition was at first much the most 
difficult to meet, because neither the stress due to high 
electric potential nor the heating due to large currents 
was, in the earliest electric lighting, much beyond the 
limits which had been reached in telegraphic work; in- 
deed, in England, some early distributions of electric light 
were made with entire success through conductors insu- 
lated with vulcanized india-rubber, after the same speci- 
fication as conductors for telegraph purposes. In these in- 
stances the pressure was not in excess of 100 volts. 

The development of cables and conduits in British prac- 
tice has been mainly on the line of telegraphic work, 
and even in this present year electric lighting plants are 
being insulated in Britain in which the cast-iron pipes 
forming the conduits have been furnished under specifi- 
cations identical with those used by the British post office 
for pipes for telegraph purposes, and the rubber-insu- 
lated cables differ only from the wires furnished to the 
post office in having greater cross-section of conductor and 
increased thickness of the rubber walls. 

But in the United States the public had been educated 
into the toleration of overhead wires, and our cities were 
disfigured within five years with a forest of posts and a 
network of aerial conductors more extensive and more 
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offensive than all the telegraph wires strung in the pre- 
ceding forty years. Only ove electrical inventor, Mr. 
Edison, spared the time to design a complete system of 
buried conductors for electric liguting curreuts, aud only 
the Edison lighting companies were willing, under bis ad- 
vice, to meet the expense of laying down complete uader- 
rgound distributions. The system Mr. Kdison designed 
fulfilled admirably the requirements | have just stated, 
and, most admirably of aii, that of permitting, witnout 
interruption of current or weakening of insulation, the 
frequent conuections of service wires for customers. How 
much this design was in advance of current practice is 
shown by the record in this city, where the Edisuu gains, 
laid in 1580, have remained in continuous service till to- 
day, while no other electrical supply company has yet 
constructed an elective system of underground wiaias, 
and the city’s underground mains for street lighting were 
only put in service last year. In the lighting department 
are to be found the greatest variety of couduit anu cable 
coustructionus aud the must couipiete abseuce of a staudard 
practice. Even the Sdison companies in these later days 
dave followed strange prophets. Very false prophets, two, 
have some of them been. 

The telephone followed closely on the electric light in its 
early development, and it aiso had its period of overhead 
wires and street obstruction and disfigurement. it has, 
however, redeemed itself early in the day, and the gi- 
antic poles, carrying hundreds of telephone wires, have 
disappeared from the business districts of all our large 
cities. Telephone practice in cables and conduits was 
at tirst a copy of the existing telegraph practice, but the 
scientific study of the telephone carried on under the 
auspices of the Bell Telephone Co. has led to a dillerentia- 
tion in the direction of the use of cables better suited 
electrically to telephonic currents of small volume and of 
very high frequency, and better suited mechauically to 
the conditions which require many thousands of inde- 
pendent conductors to be concentrated within the smallest 
possible area in the conduits leading to a modern tele- 
phone exchange, This is the notable instance of standardl- 
gation to which I have previously referred. The modern 
-elephone cable, called the ‘‘conference cable,"’ represents 
the practical experience, the laboratory experiments, and 
the mathematical calculations of as competent a corps of 
engineers as can be found in the United States to-day. 

To give a history of all the developments of my subject 
is a task that is far beyond the limitations of a paper like 
this. The best that can be done is to describe the practice 
of the present day and to state shortly the reasons of this 
practice. 

Conduits for all systems of electric distributions are 
governed alike by some conditions. They must, in com- 
mon with all underground structures, be of material that 
will not decay in the presence of moisture and of the va- 
rious destructive agents found in the soil. Among these 
destructive agents are included the illuminating gas with 
which the subsoil of most of our cities is saturated, the 
leakage from sewers and cesspools, and the electrolytic 
action of the return currents of the street railway sys- 
tem. Further, the conduit must resist the settling of the 
soil and the bad usage by careless laborers which accom- 
pany the frequent excavations made in city streets, 
Lastly, it must be intersected at convenient points by 
distributing chambers, commonly called manholes. In 
addition to these absolute requirements, the conduit 
should preferably be drained and ventilated, so that there 
will not be in it any accumulation of water or gas to in- 
terfere with the operations of workmen having business 
with the cables. In a system designed to be water and 
air tight these latter requirements are not necessary, 
so that I have indicated them as desirable rather than 
absolute conditions. You will notice that I say “water 
tight and air tight.” It has been frequently assumed by 
inventors, and occasionally by skilled constructors of con- 
duits, that a conduit might be made water tight without 
being absolutely air tight. I am satisfied that if the 
former condition is sought, both must be secured, because 
air carries with it a certain amount of moisture and will, 
on a reduction of temperature, deposit that moisture on 
any hygroscopic surface with which it is in contact. In 
my experience I have never seen a water tight or so- 
called ‘“‘weather tight’ construction, not also air tight, 
which did not sweat very badly, and even sealed junction 
boxes and switch boxes, which are only occasioually 
opened to the atmosphere, will be found to suffer to a 
slight extent from the same trouble. 

It is in order here to discuss the differences between 
the two classes of conduits—those which are intentionally 
made air and water tight, and the much larger class, in 
which there is no special endeavor made to secure tight- 
ness. The first class is usually an insulated conduit~ 
that is to say, the conduit construction is itself of insu- 
lating material and the conductors are either bare or only 
covered for mechanical reasons, The insulated conduit 
has been a dream of hundreds of electricians, and has 
been sought for persistently from the earliest days of the 
telegraph. I believe that but two systems have yet been 
developed which have stood the test of time and can Ow 
be classed as successes. The first of these is much in ase 
in England and to some extent on the continent. It is not 
the production of any one inventor, and although many of 
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its details, as used in different installations, are covered 
by patents, the method as a whole is open to any user 
and details of a practicable kind can be designed by any 
good sngineer. It is generally known as the ‘Crompton’ 
system. A conduit, usually of concrete, but sometimes 
of brick or iron, is constructed in lengths as long as con- 
venient, subject to the limitation that each length must 
be straight in both the horizontal and the vertical plane. 
In this conduit are placed porcelain insulators of a saddle 
or tube shape, over or through which are drawn copper 
rods or strips. At each change of direction, and at in- 
tervals in any straight run of exceptional length, small 
vaults are built, having air-tight covers, and in these 
vaults clamps to grasp firmly each conductor are placed, 
and a screw and nut or equivalent device attached to each 
cmap wherewith to strain the conductor, so that it dos 
not sag between insulators. In some instances automatic 
aevices are used for taking up any slack due to heating 
of the conductors, but the more common practice is to ap- 
ply sufficient initial tension to prevent the copper sagging 
to a dangerous extent under the maximum heating that is 
to be allowed, 

I do not know that this method has ever been applied 
to conductors having a potential difference greater than 
OO volts. Its continued use proves that it must be a suc- 
cess, but it has developed some characteristic faults. 
Yirst, there is the sweating, which I have already men- 
tioned. The air trapped in the conduit will, on a fall 
of temperature, deposit its moisture on the porcelain in- 
sulators, and the wooden blocks on which these insulators 
have been mounted are found in time to become saturated 
with water. This produces a state of permanent damp- 
ness In the conduit, causing a slight general leakage of 
current, and if the trouble stops at this there is little 
fault to find, as in the low-tension system such a leakage 
is not very expensive. 

But the gases which saturate the soil also find entrance 
to the conduit, and the distilled water of condensation ab- 
sorbs these gases, so that the leakage is aggravated by 
the change from aqua pura to an aqueous solution of 
one or more objectionable chemicals, and surface leakages 
of large quantity become normal, with electrolytic depo- 
sition of copper salts on the porcelain. It was believed 
at one time that the porcelain surface was permanent, 
but now one user of this system is seriously considering 
the abandonment of it entirely, because of the impossibil- 
ity of cleaning or replacing the porcelains as frequently 
as is required, and because the compounds electrolytically 
formed are held to have been responsible for explosions 
of the mixture of air and gas in the conduit. 

The other system which has proved a success is one 
developed by a Detroit inventor, Mr. Cummings. He 
placed on the market some four years ago tubes into 
which bare copper conductors could be drawn readily, 
in lengths up to 300 or 400 feet, and of sizes up to 1 sq. 
of cross section. To about 1-6 of a square inch these con- 
ductors may be round copper rod, the size known as 0000 
Brown & Sharp gage being frequently used. Above that 
cross-section the conductor must be stranded. The tubes 
are made both single duct and multiple duct, as many 
a8 seven ducts having been used in local practice. The 
cuter tube is iron, usually being standard weight steam 
pipe. The ducts are wooden tubes, the wood being treated 
with creoscte or some similar preparation in order to se- 
cure durability. In the single duct form for low voltages 
the wooden tube is directly in contact with the iron tube, 
but when the single duct is used for conductors of higher 
electro-motive force, and when multiple ducts are used, 
the wooden ducts are served with cord, which acts as a 
mechanical separator from the iron pipe and also to separ- 
ate one duct from another, and the interstices are filled 
with a mineral product, such as asphaltum or tar. The 
material at present used for filling is one of the petroleum 
products. These completed tubes are butted together, end 
to end, the exact coincidence of each duct with its con- 
tinuation in the next tube being secured by very simple 
means, and this butted junction is made water and air- 
tight by clamping around it a cast-iron box, which is 
filled with compound similar to that used in the tubes. 
The manholes or junction boxes of this system are iron 
castings, with loose outer cover and an inner cover which 
is made by a rubber gasket and an application of hot 
beeswax and tallow. 

The Cummings system has a number of advantages pe- 
culiar to itself. The wood surface of the duct is not hy- 
groscopic, so that no condensation takes place except on 
the sides of the iron manholes, where it does no harm. 
The coefficient of friction between copper and the prepared 
wood is very small, so that there is no trouble in pulling a 
great length of heavy conductor. Then the material seems 
to be permanent in its electrical and mechanical qualities, 
and it is of necessity used of considerable thickness, so 
that there is no possibility of conductors in different ducts 
being brought within the sparking distance of any ordin- 


ary voltage. I don't think that the makers of this conduit 
will err as did the cable manufacturers in placing cables 
on the market which gave a high laboratory test, but 
infallibly punched out under the practical conditions of 
use, 


There have been several attempts made by manufactur- 
ers of paper-lined tubes to introduce these into service as 
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underground conduits. So far I do not know of any per- 
Maneut success. There was one very rank failure in this 
city, of which most of you who observe such things are 
probably cognizant. A conduit system was laid of paper 
tubes stacked in a box* filled with roofing tar and having 
manholes which were supposed to be water and air-tight. 
Into the tubes were drawn wires braided or lightly insu- 
lated with rubber tape. It was a mistake to insulate the 
wires at all, because the braiding received moisture from 
the air ateach reduction of temperature, and held it in 
contact with the paper of the ducts. The surface of the 
paper was moisture-resisting, but the material was not 85 
saturated as to be permanently damp-proof, and in due 
time there were frequent faiures of insulation and bura 
ing of the conduit. Please note taoat it is a good thing 
(other things being equal) to have your duct material fire- 
procf, because if anything goes wiong witno an electric 
light conductor a blaze is the usual consequence, Tac 
troubles which were incident to the design were aggra- 
vated by the carelessness of the builders, who made many 
connections into the manholes in a rough-and-ready way, 
which was certain in time to allow the entrance of water 
to these manholes, and from them to the tubes. Finally 
the system, after suffering still more from neglect of men 
who should have taken care of it, was abandoned alto- 
gether. f 

I don’t know any reason why a paper tube system should 
not be brought into practical shape. It is still being ex- 
ploited occasionally by one tube manufacturing concern, 
and they may ultimately make it a go. Their circulars, 
however, distributed within the current year, show a lack 
cf appreciation of the practical conditions of conduit work 
which prevents my hoping for an eamy success. 

There is a tight system occasionally used which deserves 
mention, although its limitations are such as to prevent 
its general adoption. It is the Brooks oil-insulated con- 
duit. In this method an iron pipe is laid and made tight. 
Into it the conductor, wrapped with a fibrous covering, 
such as jute, is drawn, and finally the tube is pumped fuil 
of heavy oil, such as resin oil. Arrangements are made 
so that a pressure of a few pounds to the square inch is 
maintained on the oil, so that there is no tendency for 
water to leak in and displace it. A very perfect system 
of glands and packing has been devised for service con- 
nections and terminals. The chief claim made for this 
system is that the oil prevents the development of a per- 
manent fault sequent to a high-tens.on discharge from tae 
conductor to the iron pipes. Wxperience in this country 
with oil-insulated transformers would justify this claim, 
but it is doubtful whether under any usual conaitions the 
complications of the system wuuld be warranted in order 
to secure this special advantage. . 

Coming now to the much more common conduit systems, 
which are neither tight nor insulated—wnhich are tersely 
described by a practical man as ‘‘norizontal holes in the 
ground into which you can pull cables’’—the teudency to- 
aay is to accept as standard for all classes of electrical 
work a duct of vitrified brick or terra cotta. ‘There is a 
strong minority opinion in favor of a duct calkd ‘‘cement- 
lined,’’ molded within a sheet-iron shell from a mixture 
of Portland cement and sand—an artificial stone. The 
fault of the latter is its very high coetlicient of friction 
in conjunction with the usual lead sheatuing of cables, 
which makes the pulling of the cable through a cement- 
lined duct a much greater undertaking tnan Lthrouga an 
equal length of tile. The advantage of the cement-lined 
duct is that it can be produced in greater lengths than is 
possible with tile or terra cotta, because of the warping 
of the latter in the kilns. 

Ducts of asphaltic concrete were once used, these having 
been the earliest in the market, and, having been cleverly 
exploited, were laid down in many cities, including De- 
troit. They were expensive, which is their chief fault. 
The minor faults were liability to damage from the burn- 
ing out of a cable and from proximity to steam pipes or 
other sources of heat to be found under city streets. 

The tile ducts are made both single duct and multiple 
duct. Both the Camp single duct tile and the McRoy mul- 
tiple duct terra cotta conduit have been largely used in 
this city. For multiple duct conduit the Camp tile is laid 
in tiers in cement mortar exactly like bricks in a wall, 
the matching of the ducts being secured by drawing a 
mandrel into each tile as it is laid. The McRoy conduit 
is usually laid the same way, but sometimes, when it is 
important to exclude water, the joints between sections 
are sealed by a wrapping of jute bagging, saturated with 
hot asphalt. This is an old plan, having been used with 
the Lynch conduit, which was a tile of square cross-section 
(usually 10 x 10 ins.) having a horizontal partition, which 
carried one layer of cables, while a second layer rested on 
the bottom of the tile. 

The standard duct for telephone purposes is 3 ins. in di- 
ameter, and electric light men are finding this also a con- 
venient size, so that it is now the most frequently cailed 
for. It holds three or four small cables or one large one, 
or a multiple conductor feeder cable for a three-wire sys- 
tem very conveniently. 

Manholes are almost always built of brick. When a 
fairly large manhole is needed it is hardly possible to use 
anything but brick. Cast-iron manholes of small sizes can 
sometimes be placed, but the inflexibility of this material 
makes it very inconvenient when the street is crowded 
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with pipes and conduits having prior right of w. hte 
seen and used concrete manholes, some of th: ae 
size, but the same difficulty affects these, as ¢ —— 
rammed up around a mold, which mold cannu: eran 
in position if there is any obstruction in th ~ 
you have to build a new mold for every hole, 
profit in concrete work; but with brick you ca» 
manhole of any shape required, and you may w; 
thet no two manholes in a city job built in ¢ 
days will have the same dimensions, and you 
tunate indeed of one-half of them are so nea; 
tract shape that the contractor will not claim 
cn them. 

The sewer connection is necessary in ma 
quently used. Those seldom opened and far f: 
may be allowed to fill up with water, if the ca} 
the lead-covered type, as pumping out occasiona, 
cheaper, in the long run, than sewer connecti 
tilation sufficient for the dilution of gases to a s 
can usually be had by perforation of the mani. 
but where much gas leaks in, special provision £ 
tion should be made. 

The best practice, as exemplified in recent work 
the tile conduits on a foundation of concrete a 
the space between the stack of tiles and the si: 
ditch with grout. The use of the foundation j 
The side filling is preferred to back filling the 
cause it does not require to be rammed, and so t 
of displacing the tiles frcm their alignment is av. i 
top of the whole construction a layer of concrete is 
ble, altnough not always necessary, its use being 
tect the tile from picks and bars in the hands of « 
excavators. 

There is no standard practice in the construc: 
branches from main lines of conduits. The telephon: 
panies commonly use sewer tile, employing th: 
sweep bends for angles. The joints between th we 
tiles are made with cement mortar. Where there is risk 
of disturbance, or where the space for the branch conduit 
is limited, as it is in many alleys and courts, wrouchi 
iron pipe is used. There is a tendency to use cast-iron 
which I think is preferable to either wrought iron or ti): 
for runs of one or two ducts, in that it is neither so easily 
injured as the tile, nor does it rust out, nor be cate: 
by electrolysis, so soon as the wrought-iron pipe. Mos: 
of the wrought-iron pipe on the market to-day is not iron 
at all, but is steel, and it does not last underground as 
long even as the old-time wrought iron. 

In two recent installations of singie duct conduits in 
parks, nemely: the West Park plant, in Chicago, and in 
our own Island Park, wooden pump logs have been used 
for ducts. This material, when kept constantly wet, lasts 
for a very long time and is a very satisfactory conduit 
In soils which are only moderately damp the saturation 
the wood with creosote much increases its useful 
From my experience in Chicago, I should fear that | 
pump log laid close to the surface, as it is in the West 
Park installation, will not last for any length of time, but 
on Belle Isle, where the soil is not only saturated with 
water, but where the wood has been creosoted, | think 
the conduit will be as durable as any other material excerpt 
tile. The objection to tile is the difficulty of joining it in 
a wet ditch, such as is usual on the island, the cement 
being washed out of the joint at once, and the certainty 
that tree roots, particularly those of the willow species, 
would find their way into the conduit and in time fill tue 
ducts with a vegetable network, which would prevent 'u: 
drawing in or out of cables. The creosoted wood js bot 
touched by tree roots at all, and the joints, naving been 
sealed with roofing tar, will permit no access of th 
suckers. 

My idea of a perfect single duct system is a cast-iros 
pipe laid exactly as is a water main, the joints leaded ani 
calked and the occasional curves or large radius beis 
obtained, as they are in water main practice, by offsetting 
each length of pipe a little. It would be necessary tv 
ream out the spigot end of each length of pipe, and the! 
should be provided plenty of flanged lengths to be uscd 
instead of the leaded joints in working through occasions: 
wet places. The pipe ought to be thoroughly cleaned a! 
the foundry and coated hot with Angus-Smith compount 
Special sweep fittings would be used for laterals enterins 
buildings or led up poles. 

To turn from conduits to cables: In all department! 
electrical work the lead-covered cable is now used. 1) 
are very few engineers laying cables not protected by |rad 
these days. Some estimable gentlemen have bee! 
“rattled’’ by the ravages of electrolysis that they 44 
advocated a return to the use of non-leaded cables, s° 
stituting for the lead a saturated braid or tape. I have ‘0 
heard anything of this idea for the last eight months, «04 
its advocates have had the worst of it in all the argume'' 
of the earlier part of the year. But this agitation has )« 
the good effect of bringing about the study of the us 
protective braids or coatings to be applied over the |: 
and it has been found, as usual in our cable practice, ‘ 
the European engineers have developed this system \ 
thoroughly. Any of the cable companies will now furn S 
leaded cables having an external coating. One of the | 
of these consists of, first, the coating of the cable wit! 4 
asphaltum compound which does not harden in «ol! 
weather; next, the lapping around the cable on top of t> 
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f a double layer of dry manila paper; third, an- 


a , + of asphaltum, of a different composition, which 
se ier than the first coat; finally, two servings of 
ute saturated with asphalt, the second serving be- 
poet { in the reverse direction to the first one. This 
rocess, when carefully carried out, forms an ideal protec- 
den electrolytic action. It is important to see that the 
twine |= saturated before it is applied to the lead, as many 


ab! ufacturers serve the lead with dry twine and 
» saturate it afterward, which process is almost 
to fail of its object. 
phone companies, as I have already mentioned, 
pted a standard cable, called the “conference 
This contains a sufficient number of pairs of 
sires, usually 100 pairs, each pair being twisted 
on i f and the total number being made up into a loose 
etran¢. The insulation of the individual wire is a loosely 
applied strip of paper, dried by heat, but not filled in 
any way to prevent absorption of moisture. The lead 
sheath is foreed by a continuous process over the strand 
ef twisted pairs, and the ends of each length are sealed 
against the entrance of moisture by a filling of paraffine 
and a lead cap, which remains in position until the cable 
has to be jointed to the next length. Of course, a per- 
foration of the lead would admit moisture to the cable, 
and, as the atmospheric moisture present on an ordinary 
damp day is quickly absorbed by the dry paper, very great 
‘are has to be taken to maintain the integrity of the lead 





sheath. The lead is not pure, but is alloyed with 2 or 3% 
of tin, which makes it considerably harder and less liable 
to stretch during the process of pulling in through the 
duct This alloy of lead and tin is almost universally 


used by American cablemakers. One maker prefers a pure 
lead with a surface coating of tin applied to it after the 
able is otherwise complete. I don’t find that this method 
is any better than the more common one. 

rhe telegraph companies on their main lines have taken 
lately to using paper-insulated cables, not differing ma- 


terially from those designed for telephone work, but most 
cf the telegraph cables now underground are rubber in- 
sulated, the different wires being bunched under a tape 


and braid, and in all the later practice having the lead 
sheath over all. Telegraph cables for submarine work 
are always rubber insulated in American practice. The 
Atlantic cables and other long-distance cables are not 
made in American factories, and are, except when laid in 
tropical seas, insulated with gutta-percha. The usual 
finish of a submarine cable is a bedding of tanned jute, 
with an armoring of galvanized iron wires over all. Ca- 
bles laid in water infested by the teredo navalis are some- 
times protected by a copper or brass strip instead of the 
galvanized iron wires. Bunched cables for use by the 
American telegraph companies under rivers and estuaries 
have of late years been lead-sheathed over the bunch of 
rubber-insulated wires and before application of the jute 
bedding. The telephone companies avoid submarine 
cables as much as possible, because of the bad effects of 
such cables on the talking capacity of the lines. When 
compelled to install them they usually follow telegraph 
practice. 

Electric light practice to-day is about evenly divided 
between paper-insulated cables and _ rubber-insulated 
cables, both lead covered. The paper cable for electric 
light work differs altogether from that for telegraphic 
work, in that the paper is laid on closely and is saturated 
with a viscous compound. The paper is not laid on very 
tightly; the different layers are so dispgsed as to allow 
of a slight slip when the cable is bent, so preventing 
breaking of the paper, because it is necessary to avoid 
the presence of any cracks or crevice, extending from the 
copper of the conductor to the lead sheath. Such breaks 
in the continuity of the insulation are weak points, per- 
mitting the passage of high potential discharges, which 
would be withstood by the body of the insulation. The 
viscous filling has for its object the restoration of con- 
tinuity by the slow movement of the filling into any 
crevice that may form. You will notice that in an electric 
light cable with paper insulation the paper is a true insu- 
lator, while in the telephone cable the paper simply serves 
to preserve the distance between the individual wires, 
and the air is the insulator. Rubber cables are preferred 
for high-tension work—5,000 volts and upward—in our 
practice, although there are theoretical reasons in favor 
of paper. Only one of the numerous fibrous insulations 
with which the market was once filled now remains in 
the market. That is the Waring ‘‘ozite’’ filled cable, 
which has excellent mechanical qualities combined with 


a low cost. The other fibrous insulations have been dis- 


placed by paper. In choosing betweeen rubber and paper 
insulation, two considerations must be taken into account 
which are too frequently overlooked. The first is the 
possibility of the lead sheathing, on which the insulation 
of a paper-covered conductor finally depends, being de- 
stroyed by electrolysis. If electrolytic action is known to 
‘ist in the earth where the cable is to be laid, of course 
the lead should be protected in the first place, no matter 
what the insulation may be. But if the risk is only a 
remote one, liable to follow on future extensions of street 
railway lines, it is well to note that a rubber-insulated 
‘ble may continue in use long after the lead is perforated 
: destroyed. The other consideration, which some engi- 

°rs or other of my acquaintance overlooks at least once 
“ year, is that with high electro-motive force a definite 
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space must be occupied by insulation all around the con- 
ductor to prevent what is called “‘punching-out’’—that is 
to say, the passage of a discharge from conductor to lead 
sheath, so that in many cases it is better to use a greater 
thickness of the cheaper insulation—to wit, paper—rather 
than a less thickness at equal cost of the more expensive 
material; and this, although the thin rubber wall will 
give a higher insulation, as tested in the usual way, than 
will the paper. In, designing a cable system a thorough 
study should be made of the details of junctions and ter- 
minals. There are plenty of good cables to be had, and 
there are enough good jointers to make the splices in the 
cables, but there is a sad lack of details, such as switches, 
lamp connections, and service boxes, fit to stand the ordi- 
nary accidents of use at high electro-motive force. 


In closing, it is necessary to say a few words about the 
systems of cables or conductors which do not permit 
ef the withdrawing of the conductors, including in this 
the well-known solid systems, so-called, of Edison and of 
Ferranti. The best known of these systems in the United 
States is the Edison tube, wherein three solid copper rods 
are wrapped with cord so as to preserve their distance 
from one another, and placed in an iron pipe of sufficient 
size, the ends of the pipe being closed with hard rubber 
plugs and the interstices being filled up solid with an 
asphalt compound. The tubes are usually 20 ft. long. The 
joints between these tubes are made by slightly flexible 
links, and the links and the ends of the tubes are pro- 
tected by a turtle-shaped casting, which is finally filled 
with compound similar to that used in the tubes. There 
is more electric energy distributed over this style of 
conductor than over any other in use in the United States. 
The Edison tube system is to-day essentially the same 
as when it was introduced fourteen years ago, and in our 
own city several miles of tubing laid in 1886 are in use 
at the present moment, and have been continually in use 
since first laid. The special virtues of this method of 
arranging underground conductors are that its method of 
joining conductors permits the making of service connec- 
tions at the junction of any two tubes, and that the tubes 
form a suifieient mechanical protection to the conductors 
against any of the usual disturbers of the subsoil. The 
only instances in this city in which these conductors have 
been injured by street excavations have been those where 
the work has produced a general settlement of the soil 
or a partial landslide, causing the joints (which are not 
designed to resist longitudinal strains) to open out. 

The celebrated Ferranti tubes bave been described so 
often and have been so limited in their use that they re- 
quire no description from me. You will remember that 
they contain concentric conductors designed to carry cur- 
rent at a pressure of 10,00) volts; that the insulation 4s 
paper soaked with ozokerite, and that the joints are ac- 
curately turned tapers, male and female. The system 
was lacking in flexibility, and required an unusual order 
of skill and specially accurate machinery in making up 
the sections. 

Some eight years ago another solid system of conductors 
was tried in several cities and under different names. 
The conductors were stranded copper cables without insu 
lation, laid in a matrix of asphalt, the asphalt being con- 
fined by a wooden trough and covered with plank. The 
plan failed because of the softening of the asphalt, allow- 
ing the conductors to sag together, or in other instances, 
where the asphalt was sufficiently firm to resist sagging, 
through the opening of cracks allowing water from the 
soil to reach the conductors and cause short circuits. 1 
may say that the finding of an asphalt insulating com- 
pound which will remain viscous at minimum temperature 
of the subsoil of the Northern American States and will 
still be firm enough at maximum temperature to prevent 
sagging of imbedded conductors is still an unsolved 
problem. 

Finally, there have been laid underground a great many 
cables simply buried in the soil. This is a favorite prac- 
tice in Europe, and the European cable manufacturers 
make cables armored with iron strip or with interlocking 
wire specially for this work. In this country such special 
cables are not regularly on the market, and the practice 
is not in favor, because of the continual tearing up of our 
streets for different purposes without proper supervision of 
the excavators. Lead covered cables are laid occasionally in 
streets not likely to be disturbed, a bed of concrete or a 
creosoted plank being laid on top of the cable to give 
notice to the careless excavator. I am sorry to say that 
my own experience shows that neither concrete nor 
plank is effective. Our local wielders of the pick are not 
expected to think, and, being’ directed to open a trench, 
will work on faithfully through either concrete or plank, 
varying their straightforward digging only by an occa- 
sional “‘undercut”’ to the obstruction. At least two Polish 
citizens of Detroit have been educated during the last 
three months as to the inadvisability of undercutting smal} 
sections of concrete uncovered in trenches. One of the 
two knows now that he struck an electric light cable, and 
that the destruction of the point of his pick and the ac- 
companying blaze were due to physical causes. The other 
man disappeared for the day, after his early morning 
experience of this kind and at last accounts was still 
firmly convinced that there exists on Washington Avenue, 
in front of St. Aloysius Church, a short and direct pas- 
sage to the nether regions. 
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THE WATER SUPPLY SYSTEM OF THE CHARLES- 
TON CITY RY. CO. 


In installing a system of water supply for the 
power house and car barn of the Charleston City 
Ry. Co., Messrs. J. G. White & Co., of New York 
and Baltimore, the engineers for the plant, have 
adopted a system possessing some novel details 
A single elevated tank supplies two systems of 
mains, one of which has fire hydrants, but no 
other openings, and the other leads to the washing 
nozzles in the car barn, and the various wash- 
basins, closets, faucets, etc., about the shops and 
offices, 

The main for the fire hydrants is 6 ins. in di 
ameter at the tank, and reduces to 3 ins. at points 
farthest away. The main for the ordinary supply is 
of 2%-in. pipe, and its mouth projects through the 
bottom of the tank a distance of 8 ft., so that the 
water stored in the tank cannot be drawn off below 
this point. There is always available in the tank 
for fire purposes, therefore, at least 8 ft. depth of 
water. 
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Valves at Outlet of Tank for Water Supply of Power House 
and Car Barns, Charleston City Ry. Co. 


We show in the accompanying cut the arrange- 
ment adopted to create a fire pressure some 30 Ibs. 
greater than that due to the head of water in the 
tank. The pumps which supply water to the sys- 
tem deliver into a branch from the fire hydrant 
supply mains, and under ordinary conditions the 
supply passes up the 4-in. branch pipe and past the 
spring relief valve at its top into the tank 
This valve exerts a resistance of about 30 Ibs. per 
sq. in., and the elevation of the tank gives about 
20 Ibs. additional pressure, so that the total pres- 
sure in the fire mains whenever the pumps are 
running is about 50 Ibs. per sq. in. At any time, 
when the pumps are idle, the fire hydrants have 
still a pressure of about 20 Ibs. upon them and at 
least 8 ft. of water to draw upon, as already ex- 
plained. Thus a stream can be put onto a fire 
at once without waiting for the pump to start, and 
the volume of water in the tank would in almost 
any conceivable case be sufficient to supply the 
hydrants until the pumps could be started. 

The advantage gained by this system, of course, 
is that a fire pressure corresponding to a head 
of about 100 ft. is obtained without incurring the 
expense of a 100-ft. tower and tank. It will be 
noted, however, that all the water pumped for or- 
dinary uses has to be pumped against the full fire 
pressure, whereas it is used at a pressure some 30 
Ibs. less. If the amount of water used is consider- 
able this may mean quite an added expense in the 
cost of pumping. In our issue of Jan. 4 and April 
5, 1894, we illustrated some automatic shut-offs 
for tanks which appear to us superior to Mr. 
White’s device. They have the advantage that un- 
der ordinary conditions the water is pumped at 
only the head due to the level of the water in the 
tank, but in case of fire the tank is automatically 
shut off and the pressure in the pipes can be raised 
to any point within the capacity of the pumps. 
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A NEW ROLLING MILL for universal plates is about 
to be erected at Homestead, Pa., by the Carnegie Stee! 
Co., according to a Pittsburg dispatch in the “‘Iron Age,”’ 
of Dec. 23. It will have the largest capacity for univer- 
sal plates of any mill in the world. It may be well to 
explain that a ‘“‘universal’’ plate mill is one having adjust- 
able vertical as well as horizontal rolls, so that plates 
of any width up to the capacity of the horizontal rolls« 
may be made, with edges made true by the vertical rolls, 
thus dispensing with the necessity of shearing the edges. 
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COAL STORAGE PLANT OF THE TAMARACK MINING 
CO., DOLLAR BAY, MICH. 

To get the benefit of the low lake freight rates, 
the mining comparies operating in the Northern 
Peninsula of Michigan ship their coal by boat 
from Cleveland, O., and other ports on the Great 
Lakes during the summer months. This necessi- 
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ures. Fig. 1 shows the steel skeleton in the pro- 
cess of erection; Fig. 2 is an end elevation showing 
the location and operation of the coal-handling 
machinery, and Figs. 3 and 4 show details of the 
towers and derricks. 

The capacity of the Dollar Bay storage plant is 
50,000 tons, and the construction is almost en- 
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FIG, 1.—STEEL FRAME OP THE DOLLAR BAY COAL STORAGE PLANT IN PROCESS OF ERECTION. 


The Gillette-Herzog Mfg. Co., Minneapolis, [Minn., Contractors. 


tates the storage near the mines of the coal used 
during the winter when navigation is closed, and 
some of these storage plants are of large size and 
very elaborately equipped with machinery for 
One of the most 


sorting and handling the coal. 
















Part Longitudinal Section 


FIG. 3.—DETAILS OF TRAVELING DERRICK TOWERS, DOLLAR BAY COAL STORAGE PLANT. 


tirely of steel, which was selected by the owners 
in preference to wood, after a most careful com- 
parison. The building is 175 x 428 ft., and its 
construction is clearly shown by the drawings. 
The sides and ends of the building are con- 
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Sectional Plan at Platform “A”. 
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pile of coal inside, that otherwise wou! 
upon them. These battered sides are con: 
of I-beams which rest at the lower end ©; 
rate foundations, and at the upper enj 
against the main vertical posts of the »b 
The girders are attached to these batte: 
beams. The covering of the building is o; 
gated iron. It is evident, however, that if ( 
rugated iron were to take the thrust of t 
it would have to be of an exceedingly heavy, 
and in order to avoid this the sides of the b 
were planked over directly upon the gir: 
planking being attached very securely. Up 
planking the corrugated iron covering 
tached. Below the eaves the sides of the bu 
are open in order to admit the passage of th: 
The roof of the building is composed of <:. 
trusses and purlins covered with corrugate:! iro; 
in the usual manner. 

The method of unloading the coal from th 
and depositing it in the building is fully 
trated by the drawings. In general the sch 
as follows: Three movable steel towers run ; 
complete length of the building. These towe 
connected to the building by movable trusses 
ported at one end by the towers themselves, 
at the other supported on a rail which is atta 
to the side of the building. These towers an 
trusses are operated by sprocket wheels an. 
chains. Boom derricks are attached to the to 
of the towers as shown, and are capable of 
operated in various positions in relation to 
tower. Special platforms are built on the to 
for the support of the hoisting machinery. 
buckets used are of the Bogle type, which 
scend by wire rope from the end of the boom int: 
the hold of the vessel, and after being filled are 
raised until they strike the framework of the 
carriage, when the carriage immediately bezins 
to travel up the boom, until it is finally tripped 
into the hoppers at the top of the tower. 

The openings in the sides of the building are 
spaced to gage with the hatches of the vessels, 
and the three towers can be moved together sv as 
all to be unloading from the same boat at one 
time. After the coal has been deposited in the 
hoppers it is released and falls into the small! cars 
standing on the platform below. This platform 
is hung in connection with Fairbanks’ scales and 
in this way every carload of coal that goes into 
the buliding has its weight recorded in a con- 
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venient manner. Attachments are also supplie? 






recent of these plants was built by the Tamarack 
Mining Co., at Dollar Bay, about 14 miles from 
Calumet, Mich., in 1896, and in the accompanying 
illustrations we give its principal structural feat- 


structed of steel posts and girders. The side posts 
supporting the roof of the building are vertical, 
but the sides themselves are battering in order 
to relieve the great lateral pressure, due to the 


for the screening of the coal where necessary. 

The movable platform referred to works on 4 

pivot and after the car is filled the operator moves 
, 
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i er 
thus tilting the platform to the same 
- ~<a the trusses which connect the building 
ee tis tewer. These trusses carry the light 
a .»on which the cars run. Each tower is 


th two sets of platforms and two sets of 
‘hese two cars are connected together by a 
<ing round a suitable arrangement of pul- 
»4] when one car is on the platform being 
-he other car is in the building, and as soon 
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as the operator tilts the platform to the grade of 
the trusses the loaded car starts down them pull- 
ing the empty car back into position. The full 
car travels across the trusses and through the 
sid2 of the building and is tripped at the point 
where it is desired to unload the coal. 

Complete sets of tracks run across the build- 
ing at each opening, these tracks being sup- 
ported on I-beams, which are suspended from 
the trusses on a suitable grade. The length of 
the rope connecting the two cars is adjusted by 
winding it upon a drum attached to the car, so 
that the full car reaches the tripper and is dumped 
a little ahead of the moment when the empty car 
reaches the platform, the impetus of the empty 
car being sufficient to carry it into place after the 
full car has been dumped and comes to rest. 

Coal is put into the building with the appliances 
above described, it is stated, at the rate of 100 
tons per hour. The towers are also supplied with 
secondary hoppers, into which the coal can be 
turned instead of into the primary hoppers men- 
tioned above. These secondary hoppers discharge 
immediately into the railway cars upon the tracks 
below, thus when coal is unloaded from the ves- 
sel it may efther be deposited in the building, as 
described, or may be delivered directly into the 
cars and hauled to the mines for summer use. 
The advantage of the double system of cars is that 
one car is always in place on the platform ready 
to be loaded, and it is not necessary to wait until 
the car has been dumped and brought back into 
position before loading can be continued. 

In re-handling, the coal is taken from the build- 
ing by means of steam shovels which run upon 
rails set to standard gage longitudinally of the 
building. These shovels dig their way into the 
pile and deposit the coal into the cars, which run 
upon parallel tracks. This, of course, makes it 
impossible completely to fill the building, as it is 
necessary to leave one corner in which the shov- 
els can start work. The operation of these steam 
shovels for this purpose is said to be very expedi- 
tious and economical. 

The contractors for this plant were the Gil- 
lette-Herzog Mfg. Co., of Minneapolis, Minn., Mr. 
Frank J. Liewellyn, Chief Engineer. We are in- 
debted to Mr. Llewellyn for the information from 
which this article has been prepared. 


EO 
COAL MINE PLANT AT DIAMONDVILLE, WYO. 


By W. P. Hardesty. 


Within the past three years there has been de- 
veloped and built in southwestern Wyoming one 
of the most substantial coal mining plants to be 
found in the country, considering how thinly set- 
lied the region is. At Diamondville, Wyo., which 
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is on the Oregon Short Line R. R., and 39 miles 
west of Granger, its eastern terminus, the Dia- 
mond Coal & Coke Co., of Salt Lake City, has, 
since July, 1894, opened up and is now mining an 
extensive bed of coal, shipping to points in Wyo- 
ming, Montana, Utah and several other western 
states. The coal is a good quality of fairly hard 
bituminous. The main bed which the company is 
working is about 13 ft. thick, with a nearly vuni- 


Reese littered 


form dip of about 1 vertical to 4 horizontal. 
The main slope and air courses of the mine do not 
follow the dip of the vein, but make an angle 
therewith, their downward grade being about 
23%. The main slope is in 2,000 ft., being parallel 
on each side by an air course, with a 50-ft. column 
of coal intervening. There are over 24% miles of 
level passages at the eight different levels of the 
mine, all but that at the first level being double. 
The main slope is 12 ft. wide by § ft. high, the 
levels 10 x 7 ft. 

At the mouth of the main slope is the engine- 
house. The engine is a double Reynolds-Corliss, 
with cylinders 28 x 60 ins., and a rated capactiy 
of 1500 HP. It was built by E. P. Allis & Co., 
of Milwaukee, Wis. The foundations are 28 ft. 
x 38 ft. x 11 ft. deep, of stone laid in cement. The 
hoisting drum is 8 ft. diameter with 5 ft. face, 
and has a capacity for winding 7,000 ft. of 144-in. 
cable. The cable is made of plow steel. The drum 
runs loose on the shaft, and is secured by band 
friction clutches worked by an auxiliary steam 
engine. 

The engine has foot brakes on the crank disks 
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pacity of 4,000 to 5,000 Ibs. of coal. The capacity 
of the engine for hoisting when at a depth or dis- 
tance of 6,000 ft., is 1,000 tons per day of ten 
hours, and it can be used to hoist from a depth 
of 10,000 ft. The tramway is 3 ft. gage laid with 
40-1b. rails. 

Steam is now supplied by four 72-in. x 16 ft. 
return tubular boilers of 125 HP. each, and by two 
66-in. x 16 ft. boilers of 100 HP. each. 
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FIG. 2.—SECTIONAL ELEVATION SHOWING OPERATION OF DOLLAR BAY COAL STORAGE PLANT. 


For ventilating the mine a Guibal fan 25 ft. in 
diameter and 100-in. face is used. It has a ca- 
pacity of 150,000 to 200,000 cu. ft. per minute with 
the present extent of workings, though only about 
75,000 cu. {t. is now needed, secured by a speed of 
about 25 revolutions per minute. The fan is run 
by an 18 x 30-in. Corliss engine. 

For handling the coal outside there are five rail- 
way tracks, with the usual style of bar and mesh 
screens for separating the lump, nut and slack. 
The dust is gotten rid of by using a No. 4 blower 
driven by a double 10 x 12-in. engine, an air pres- 
sure of 4 lbs. blowing the dust through 1,000 ft. 
of 7-in. pipe to the waste grounds. 

The company is now mining about 1,300 tons of 
coal per day, with a capacity at present of about 
2,000 tons with one shaft. 

The company’s engineer is Mr. William E. Ja- 
cobs, of Salt Lake City, who has designed the 
plant and done all the engineering work. 

EE ee 

THE RECLAIMING OF COAL HEAPS, or the extraction 
of good coal from the mountains of culm in the Penn- 
sylvania anthracite coal regions, is seriously engaging the 
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FIG. 4.—DETAILS OF UNLOADING DERRICK AND MACHINERY, DOLLAR BAY COAL STORAGE PLANT. 


and compound post brakes on the drum, operated 
by an auxiliary engine, and reversing gear oper- 
ated by a third auxiliary engine. The engine runs 
at 60 revolutions, giving a speed of about 18 miles 
per hour to the pit cars. At present 12 cars are 
hauled at a load, though the engine is good for 16. 

The cars are made by the Watt Car Wheel Co., 
have a weight each of about 1,500 lbs., with a ca- 





attention of the Reading Railroad Co. During the past 
season 50,000 tons of merchantable coal were taken from 
dirt heaps at the worked-out Kalmia mine, and on this 
coal the company makes a profit of $1.00 per ton. The 
washing machinery is simple and effective, and the coal 
is taken out and graded to lump, pea, buckwheat and rice 
sizes. Some of these culm piles are 200 ft. high, and cover 
10 acres, and the aggregate of good coal thus hidden in 
years of plenty and waste must be an enormous one. 
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The fact that American locomotive builders 
have recently booked orders for 58 locomotives for 
European railways, underbidding in open compe- 
tition, and in their own markets, the largest Eng- 
lish and Scotch manufacturers, is discussed edi- 
torially in a recent issue of our London contempo- 
rary, “The Engineer.” The editor acknowledges 
very candidly that the American locomotive 
builder turns out engines more cheaply than his 
inglish rival dees, but maintains that he is able 
to do this because ‘“‘the American locomotive is a 
cheaper engine to build than the English engine, 
and is built more cheaply,” and also because “the 
American builders live by their reputation; they 
are not troubled with any precise specifications.” 
In support of this last statement the “Engineer” 
treats its readers to the following remarkable bit 
of news 


In the United States the great firms construct engines 
to certain standard patterns, and they say to the pur- 
chaser: “There are half a dozen types from which you 
ean choose; if you find nothing to suit you among them, 
then we must ask you to try some other maker.”’ One 
result is that it is possible to build to stock, a thing 
which no English or Scotch firm dares to do save on a 
very small seale indeed, and by building to stock they 
can execute orders promptly. It is scarcely necessary to 
stop to explain to our readers how much this system of 
building only standard engines cheapens work. Our 
makers have invariably to build to special designs, con- 
stantly involving the use of new patterns, and to most 
rigid specifications. 

In other words, our contemporary solemnly as- 
serts that the practice of the American locomotive 
builder is to construct a lot of locomotives and set 
them up like a row of tea Kettles on a shop shelf 
tor the purchaser to select from; if he finds one 
that suits him, well and good; and if he does not, 
the builder waits until a more easily satisfied cus- 
tomer comes along. If this statement were not 
seriously made by an engineering journal of repu- 
tation it would be almost too silly to notice, but 
as it is, we mildly suggest that for the benefit of 
its readers the “Engineer” should as soon as pos- 
sible try to disabuse its mind of the idea that 
American locomotive manufacturers build only to 
stock patterns, and that “inspection in our sense 
of the almost unknown in the United 
States.” 


word is 


We speak from knowledge when we say that the 
American locomotive builders turn out the great 
bulk of their product to conform to the specifi- 
cations and frequently to the detailed drawings 
furnished by the purchaser. Of course their great 
stock of working drawings and of patterns and 


ideas, whatever they may be, carried out as per- 
fectly as they could be in any English workshop. 

On the other hand, the purchaser who can spec- 
ify only the work that he wants his locomotives to 
accomplish, the grades they are to climb. the 
trains they are to haul and the speed they are to 
make, will find the American locomotive builder 
prepared to furnish plans and specifications of 
machines which they will guarantee to meet his 
requirements. 

On the whole we are disposed to think that in 
the course of a year a large locomotive works in 
Arerica has as many different designs of engines 
in its erecting shop as do the large English and 
Scotch firms, and if we are not likewise mistaken 
the material and workmarship which go into these 
engines are as closely inspected as they are in 
similar establishments in Great Britain. 

The “Engineer's” contention that the American 
lLcomotive is in some respects a cheaper engine 
t» build than the British locomotive we believe to 
be quite true. The use of copper fire boxes ana 
brass tubes in English engines is certainly more 
expensive than the use of steel, which is the com- 
non practice in America, and there are some other 
features in which the common practice of the two 
countries differ of which the same may be said. 

But let us again remind our contemporary that 
this fact has nothing to do with the case. If a 
locomotive superintendent in Brazil or Australia 
wants copper fire boxes and tubes, or bronze driv- 
ing boxes, the Baldwin Locomotive Works will 
furnish them just as readily as Neilson & Co. 

Even if ‘‘The Engincer’s” ideas of American lo- 
comotive shops were correct, however, we fail to 
see how they would explain the purchase of Euro- 
pean locomotives in the United States. Certainly 
European railways would require locomotives 
built to their own standards, and if what ‘“‘The 
Engineer” says were true, the advantage would 
manifestly be with the English locomotive builder, 
who is accustomed to ‘“‘build to order.” The truth 
is, of course, that the recent success attained 
by American locomotive builders abroad is 
due to quite other causes. One of these, unques- 
ticnably, is the fact that English builders are just 
at present hampered in their competitive trade by 
the machinists’ strike, and more largely to the 
fact that American builders are better equipped to 
meet quickly and cheaply the requirements of 
Ixurcpean purchasers. At the risk of starting our 
contemporary off on its old hobby we will remark 
also that for the service to which most of the lo- 
comotives recently exported from the United 
States are to be put, the American type of engine 
is a better machine than the English type. 

‘ nie 

The paper on “Electrical Conduits and Cables,” 
by Mr. Alex. Dow, of Detroit, which we print on 
another page of this issue, is a valuable summary 
of engineering practice at the present time in 
the laying of wires underground. It will prob- 
ably be agreed that in most American cities at 
the present time there are few more important 
engineering questions than those relating to the 
proper disposal beneath the street surface of 
the multitude of overhead electric wires. And 
by proper disposal we mean permanent disposal. 
If the placing of wires underground should ne- 
cessitate the frequent tearing up of pavements 
and obstructing streets to remedy defects in the 
conductors or the conduits after they are laid, it 
might well be said that the change from overhead 
to underground wires would do more harm than 
good to the general public. The ideal system of 
disposal of electric wires, and for that matter of 
all pipes and conduits beneath the street surface, 
would be in a subway tunnel, accessible at all 
times for necessary repairs and additions, and 
for making service connections. But the public 
is not yet educated up to this, and we must still go 
on turning over and over the soil beneath street 
surface and spoiling street pavements until there 
is no more room to be found for pipes or con- 
duits. 

What may be called present best practice in 
electrical conduit construction is a system of 
ducts, buried in the earth and accessible through 
manholes placed at intervals. The liability of any 


the greatest amount of trouble with und 
cables thus far experienced has not bes: 
mechanical injury, however, but to ei 
action due to return currents of elect; 
railways. The end of this trouble is not 

the danger is now so well understood 

means of guarding against it are so w:} 
that injury to underground circuits by 
lysis at the present day must be taken ¢. 
that those in charge of the plant have n 
tained proper vigilance. 
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Another problem which is coming to t} 
is the effect of high potential alternat)) 
rents upon the insulation of underground 
The use of alternating currents at very } 
tential is rapidly increasing. Even the 
companies, which only a decade ago were 
against the use of the alternating cu 
every means in their power, are now a: 
to generate alternating current at high pvt 
at stations on the water-front, or on the ou: 
of cities where land is cheap and water fo; 
densation can be had, and will transmit a!: 
ing current at high potential to substation 
reduction in pressure and transformation. 1] 
without saying that wires carrying any such oi); 
rents must go underground; the authorities » i 
not for a moment tolerate them overhead in th, 
city limits. 

Now, it is stated on good authority that a | 
lived cable to transmit alternating currents is ver 
to be made. The insulating material in alli 
cables is a rubber, gum, wax or similar « 
pound of a more or less plastic and viscid nature 
As long as this viscid, or semi-fluid condition js 
maintained, the insulation is perfect; but the al- 
ternating current subjects the molecules of thy 
insulating compound to such stress that it grad 
ually crystallizes. When this occurs, as every 
electrician knows, its insulating properties are on 
ormously decreased, and the cable should be cuon- 
demned. Some cable manufacturers have at- 
tempted to overcome the difficulty by using as an 
insulating medium paper soaked in an insulating 
compound; but in time this insulating compound 
also dries and crystallizes, and the cable loses 
both its flexibility and its insulating quality. 

If the above statements are well founded, the 
problem of carrying alternating currents under- 
ground is not so simple as has been supposed 
It must be remembered that a cable suitable fv: 
carrying a high potential current underground 
is very expensive. If such cables must be re- 
newed every five years or seven years, or ever) 
ten years, it means a much heavier cost for carry 
ing current underground than most enginerrs 
have contemplated. 

We shall be glad to hear from any of our reed 
ers who may have had experience in this fie!d 
The subject is one of great importance to the pro 
fession, and it is to be hoped that some of tli 
well-equipped laboratories in the engineering 
schools may undertake its investigation. 

-_————_@—_——_ 

An important announcement is made in the De 
cember “Proceedings” of the American Society © 
Civil Engineers. The Board of Direction has 0! 
dered that hereafter the House of the Sovcict 
shall be open every day, except on Sunday, fron 
9 to 22 o’clock, or from 9 a. m. to 10 p. 
On Sunday the House will be open from 2 to 7 Pp 
m. As this order entails some additional exp! 
diture, the Board trusts that members will justi’) 
it by a considerable attendance. With the han: 
some and very comfortable quarters available ‘| 
would seem that the privilege here granted shou 
be appreciated by many members of the Societ) 
and especially by the younger men. The libra: 
is now so housed that it is more accessible an‘ 
valuable for reference than ever before; and wi! 
an abundance of space on hand the number: 
technical books and periodicals should be, « 
doubtless will be, rapidly increased. This alo: 
aside from all social features and the opportuni!) 
for making acquaintances and exchanging ex! 
riences, should attract members to the new Hou: 
of the Society. , 
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December 30, 1897. 


£0G IN TUNNELS—AND ELSEWHERE. 


veral mornings, during the past month ox 

.w York and its vicinity have been envel- 
fe a dense fog, which has greatly delayed 

vements of the ferry-boats and the subur- 
trains, and also the trains on the elevated 
iys. Quite a serious collision occurred on the 
nattan Elevated as a result of the fog on 
9 
a account of one such morning’s delays pub- 
i in the “Evening Post,” on Nov. 16, the re- 
- remarked, apropos of the hour or more of 
which some of the elevated trains expe- 


iy 
iced: 
probably occurred to more than one of the belated 


<sel at the fog could not, in the case of an un- 
5 eo ak play such havoc with the time of busy 


ie 
Now the “Sun” newspaper, as some of our read- 
»<« may know, has always been an implacable foe 
the New York Rapid Transit enterprise. Any 
ention of Rapid Transit affects it as a red rag 
ets a bull; and, besides, it loves not the “Even- 
Post.’”’. Therefore, when the above casual re- 
irk in the “Post’s’” columns was espied in the 

Sun” office, the editor’s sharpest satire was 

ight into play, and the ‘Post’ was held up tu 

licule for suggesting that fog conditions would 

different in a tunnel from what they were in 
the open air. 

We may remark here that, to the best of our be- 
ief, the “Sun’s” persistent and virulent attacks 
ipon the Rapid Transit enterprise are responsible 
for a good share of the opposition which it has en- 

vuntered, and especially for the prejudice 
against it which exists in the minds of many intel- 
ligent and progressive men. Included in this list 
are quite a number of engineers, whose informa- 
ticn and opinions on this subject should be much 
more trustworthy than that of the editor of a daily 
newspaper if they had kept their minds unbiased. 

We do not mean to say that the men to whom 
we refer are aware that their opinions on this 
topic were formed through their reading of the 

Sun.” People are seldom conscious of the exact 
souree from which their prejudices arise. It is a 
trait of human nature, however, that first opin- 
ions are frequently formed from trifling causes; 
and, onee formed, testimony far stronger than 
that which originally gave them birth will not 
suffice to change them. Thus it has come about 
that many of the arguments used by the “Sun” in 
its fight against the Rapid Transit enterprise, al- 
though based on fallacies and falsehoods, have 
found credence and support among many whose 
professional education and experience should have 
taught them better. 

Included among those who have come more or 
less under the “‘Sun’s’’ spell in this matter is the 
editor of our esteemed contemporary, the “Rail- 
road Gazette.”” When the casual remark of the 
“Evening Post” reporter above quoted was no- 
ticed in the “Gazette” office, the editor sharpened 
his own satirical pencil—and very sharp it can be 
made on occasion—and wrote: 

How does the able editor propose to keep fog out of the 


tunnel? Even our lamented friend, Greathead, never ex- 
pected to be able to do that. 


About this time, also, another well-known engi- 
neer, Mr. Gabriel Leverich, M. Am. Soc. C. E.. 
whom we must assume also to be an unconscious 
victim of the “Sun's” influence, wrote a letter to 
the “Evening Pest,’’ designed, we believe, to set 
that journal right on this matter, by explaining 
that there would be just as much fog in the tunnel 
as outside, hence the Rapid Transit trains would 
be no better off than the trains on the elevated 
roads. The editor of the “Evening Post” did not 
print Mr. Leverich’s communication, however, so 
Mr. Leverich wrote to the “Sun,” setting forth the 
neglect of the “Post” to accept his correction of 
its error, and the “Sun,” of course, printed the 
letter. The editor of the ‘Railroad Gazette,” too, 
returned to the attack and rounded up the “Post” 
in the following paragraph: 


A FOGGY EDITOR. 


Mr. Gabriel Leverich writes to the New York “Sun,” 
saying that the “‘Evening Post” has said editorially that 
with a tunnel road New York travelers would not be 
troubled with fogs; that he has explained to the editor of 
the Post’’ that a fog may be worse in a tunnel than on 
the surface, and that so far his letter has not been printed 
in that candid journal. Mr. Leverich need not be surprised; 
his experience must be very common. Three wee! ago 
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we asked the able editor how he proposed to keep fog out 
of a tunnel, but have had no answer. 


Finally, in the “Gazette” of Dec. 17, we find an- 
other contribution to our knowledge of this sub- 
ject, which we print as follows: 


FOGS AND THE TUNNEL ROAD. 
Brooklyn, Dec. 14. 
To the Editor of the “Railroad Gazette: 

Pérmit me to thank you for having called m 
to the paragraph printed in your issue of Dec. 
“A Foggy Editor.” 

I fancy that the editor is not only ‘“‘foggy,’’ but ‘‘foxy.”’ 
In the evening of the day in which my communication 
relating to “underground fogs’’ was printed in the “Sun,” 
there appeared in the ‘“‘Evening Post’’ an editorial refer- 
ring to underground transit, in which it was stated: ‘The 
opponents of underground transit have discovered an- 
other tremendous obstacle to the movement of trains in a 
tunnel. Now a fog is cited as constituting, ‘under 
certain atmospheric conditions,’ a barrier which might 
block the entire system.’’ 

You will notice that the editor had not the courtesy 
to publish my communication to which this marked refer- 
ence is made; if he had so done, the statement and coun- 
ter-statement would have been presented to the public, 
and the strength of his position or mine could have been 
judged thereby. i 

I am amused that he should quote me as an “‘opponent 
of underground transit. So far, I have not anywhere 
publicly expressed my opinion. It, however, is not too 
late; such would be a most futile undertaking for the 
relief of crowded traffic of the busy hours of New York, 
promoted by those who are personal opponents to the 
present elevated railroad systems; by those who are in- 
terested in securing large contracts from the city, and 
honestly and earnestly by those, and evidently a large 
number of citizens, ill advised as to the utility of the 
plans noted. That it would be, and surely within the 
lifetime of the present generation, a failure—either as a 
means of transit or as a financial investment—I have no 
doubt. G. Leverich. 


attention 
0, entitled 


This is all highly amusing; and we trust it made 
the editor of the “Post” feel properly ashamed. 
But the point that interests engineers is: Would 
or would not a prevalent fog extend to the interior 
of such a tunnel as that planned for the New York 
Rapid Transit Ry.? Mr. Leverich and the ‘“Ga- 
zette’’ editor seem sure that it would; but they 
have offered no evidence from either theory or ex- 
perience in support of their belief; and this is a 
question of too much practical importance to be 
settled dogmatically. Suppose we study this ques- 
tion a little. 

Turning to Russell's ‘“Meteorology,”’ we read: 

The vapor ascending from warm water or warm moist 
ground into cold air above it produces fog. The air in 
contact with the water contains more moisture than the 
cold air higher up. On account of its lightness it ascends 
Mixing with the cold air above, it is cooled below the dew 
point and part of the vapor condenses as fog. 

Certainly no such conditions exist in a tunnel 
as those named above, and we presume it would 
not be seriously contended by anyone that fog 
would be formed in the tunnel. The idea of Mr. 
Leverich and the “Gazette” editor, we presume, 
is that when the whole city is wrapped in fog, the 
tunnel also would be filled. But would it? Is the 
interior of buildings filled with fog when it is 
cerse in the streets? We know, of course, that 
the different atmospheric conditions inside cause 
the disappearance of the fog. This is true even 
of plases like cellars and basements which are not 
heated, and which are more or less open to the air 

Let us, however, search for a closer parallel to 
the proposed tunnel railway. We can find it in 
the Bosten Rapid Transit tunnel; and, with the 
possible exception of the City & South London 
electric railway in London, it affords the only ex- 
ample that we now recall of a tunnel railway 
operated by electric traction solely. Existing tun- 
nels on steium railways are, of course, filled with 
smoke and steam from the locomotives; and where 
these are thoroughly ventilated, as is the Pennsy!l- 
vania R. R. tunnel in the city of Baltimore, the 
great volume of outside air forced into the tunne! 
tends to make the atmospheric conditions inside 
the same as those outside. 

The Boston subway, however, appears to be a 
perfect parallel to the proposed New York Rapid 
Transit tunnel. It is near the street surface, yet 
with few openings to tHe outer air. Only electric 
cars pass through it, and the city itself, we be- 
lieve, is quite as subject to fogs as New York. The 
experience in the Boston tunnel, therefore, should 
definitely settle the question whether the trains in 
the New York Rapid Transit tunnel will be ob- 
structed by fog as are the trains on the elevated 
roads. Desiring an authoritative statement upon 
this matter, we addressed Mr. H. A. Carson, M. 
Am. Soc. C. E., the Chief Engineer of the Boston 
Transit Commission, and append his reply as 
fullows: 


Sir: In answer to your letter of Dec. 10, relating to the 
condition of the atmosphere in the subway during foggy 
weather: 
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Assistant General Manager Frank Barr, of the Boston 
& Maine R. R., informs me that the trains on his road 
were delayed on account of unusual fog on March 3 and 
10, June 4 and 5, Oct. 27 and 28, Nov. 3, 5 and 16, Dee. 
4, 1897. The other steam railroad official of whom I 
inquired states that his records do not contain the dates 
when they suffered through fog rhe 
as Park St., 
year. 


subway, as far north 
has been in operation since Sept. 1, of this 
All of the engineering parties who have worked in 


the subway have been questioned as to what they noticed 


about fogs on the above-mentioned days or at other times 
Last spring, before the completion of the subway to Park 
St., when there were considerable areas of roof uncov- 


ered, one of the observers noticed a fog ente ring the sub 


way in the vicinity of the openings It did not, however 


obscure vision where the lights were burning One ob 
Server noticed a slight fog Nov. 16 (since the subway was 


opened), but states substantially that it 1used no prar 
tical obstruction to vision None of the other observers 
recall any fog whatever. 


General Superintendent Rugg, of the West End Street 
Ry. Co., states that he has no knowledge that there has 
ever been any indication of fog in th 


subway since his 
company began to operate it I have been in th 


frequently, and have never noticed 


subway 
any fog 
Chief Engineer 


20 Beacon St., 


Yours truly H. A 
Office of Boston Transit Commission 
Boston, Dee. 22. 1897 


We have no doubt that both Mr. Leverich and 
the editor of the “Gazette” will be pleased to ae 


Carson 


cept Mr. Carson's statement as a final settlement 


of the question as to fogs in tunnels. As to fogs 
elsewhere—we trust that they who have so rightly 
reprimanded the “Post” for its suppression of evi 
dence in the case will set that journal a good ex 
ample by publishing corrections of their own 
Statements on this subject, which we have quoted 
above. 

We reviewed in our last issue, the present status 
of the New York Rapid Transit enterprise, and 
will not again discuss it at this time We may, 
however, express our belief that not a few of the 
arguments which have served to prejudice many 
infiuential men against this great work would be 
found on careful and unprejudiced investigation 
to be like the one we have just dissected—founded 
on fog. 


LETTERS TO THE EDITOR. 


A Primitive Cantilever Bridge. 
Sir: While engineering in the Tennessee mountains last 
year I saw a rather novel bridge, a 
enelose Doubtless the 





negative of which I 
Forth bridge is more imposing, 
but certainly this one is as truly a cantilever. The moun- 
taineers, in erecting this structure, first threw upon a rough 
timber bent a 30-ft. log, on the shore end of which stones 
and rocks were piled. This serves as an approach to and 
support for the suspended span The 
single log, secured to the support by 


latter was also a 
a %-in. bolt. Of 





A Cantilever Bridge in the Tennessee Mountains. 


course, the vibration is, in bridges of 50-ft. span, exces 
sive, but as the structure is for the accommodation of 
pedestrians only, no evil results follow. I learned that 
the mountaineers use bridges of this type quite generally 
wherever a stream is too wide for a simple foot-log or its 
banks are too low to furnish supports sufficiently above 
its level. Very truly, 


Edward B. Day 
Hopedale, Mass., Nov. 27, 1897. 
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Sewage Disposal for a Country House at Branford, Conn 


Sir: The disposal of house drainage in the country, 
particularly along the sea shore, where means myst he 
found other than that of draining into the sea, is a prob- 
lem which confronts every country householder at the 
very beginning of an attempt to introduce modern sani- 
tary appliances. The following description and cuts show 
a modification of the prevailing drainage system which is 
so simple in its construction and so successful in its 
workings that those who, from an engineering standpoint, 
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are professionally interested in the subject, have urged a 
publication for the general benefit. 

What we will call the “Thimble Farm System” consists 
of an excavation, which, when walled up with an 8-in. 
brick wall, is 6 ft. sq. in the clear and about 3 ft. deep. 
The bottom is cemented and slightly inclined toward a 
sump-pit in the center, which is 2 ft. in diameter and the 
same in depth. This hole is cemented on its sides only. 
A ditch 20 ft. long, 2 ft. wide and 4 ft. deep, commencing 
1 ft. from the outside of the brick wall, is led off in any 
convenient direction. A 5-in. vitrified drain pipe, with 
an elbow, is laid from the sump-pit to the ditch. The 
elbow, with the open end down, is placed about 4 ins. 
from the bottom of the hole. The tunnel from the hole to 
the ditch is then filled and packed solid. A little cement 
is used in laying the pipe, in order to insure solidity. The 
ditch is then filled with sand to within 8 ins. of the top, 


when loam is used to completely fill it. It is then seeded 
or turfed over, 











Sewage Screening Chamber and Sub-Surface Disposal 
Trench for a House at Branford, Conn. 


The sewer pipe is led in through the brick wall about 
8 ins. from the cement bottom. The sump-pit is then 
filled with sand and the cement bottom is covered with 
sand to the depth of about 8 or 4 ins. A frame work of 
wood is set in a thin layer of cement on the top of the 
brick wall, and two doors, opening either way, are set on 
an incline, which gives it the appearance of a bulkhead. 
The top of the wall is about 5 ins. above the surface of 
the ground. 

The sewage matter entering the drain spreads itself over 
the entire surface, and is then filtered through the sand 
on the cement bottom and through the sand in the sump- 
pit. The clarified fluid passes up through the elbow, 
through the cement pipe, and is absorbed by the sand 
ditch and the surrounding earth. 

This device has been in use about nine months. At the 
Present time there is about 2 ins. of solid matter on top 
of the sand, presenting a semi-dry appearance. Before 
winter sets in this will be removed and applied to fertiliz- 
ing, together with the sand, including that in the sump- 
pit. This will be replaced by a fresh supply of sand. It 
is expected that twice a year will be sufficiently frequent 
for a change of the filtering sand. Experts who have ex- 
amined this device express the opinion that it will con- 
tinue to do its work indefinitely. 

The above described device gives about 36 sq. ft. of 
filtering surface, and proves ample for the work it has to 
do. The size would, of course, have to be governed by the 
amount of sewage to be provided for. 

Up to the present time there has been no perceptible 
edor arising from it, and the device has given perfect 
Satisfaction in every particular. 


e Thomas B. Doolittle. 
Thimble Farm,” Branford, Conn., Oct. 29, 1897. 


(The plant described by our correspondent is 
certainly an interesting experiment. We would 
be more inclined to guarantee its continuous suc- 
cessful working, however, if the pipe were ex- 
tended down the sand-filled ditch with open 
joints. It may be worth while pointing out, 
too, that the sand ditch can only dispose of the 
water if the surrounding soil is porous. If the soll 
is clayey a drain would have to be laid from this 
ditch to some watercourse.—Ed.) 


- amanesene(peesstnmeme - 


Concerning Our Comments on the Test ‘of a Hawley 
Furnace. 


Sir: On the editorial page of the issue of Dec. 23 of your 
valuable journal is discussed my report on two trials of a 
30-HP. National boiler, made at the tin plate works of 
Mershall Bros., in Philadelphia, one trial being made with 
a Wilkinson stoker, burning an inferior grade of anthra- 
cite (buckwheat), and the other being made on a Hawley 
water grate. burning Clearfield coal. 

You state thet “the conclusions drawn are deserving 
‘f comment,” and that my words, “saving in fuel by the 
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use of the Hawley furnace,”’ appear to you as “directly 
calculated to mislead,’’ and that they are ‘“‘quite without 
justification.” 

Marshall Bros. had been running their plant with the 
Wilkinson stoker and buckwheat coal for some two years. 
They were not satisfied with the results obtained, finding 
that the coal cost per ton of output was higher than it 
had formerly been with a common furnace with Clear- 
field coal. They determined upon throwing the stokers 
out, after having failed to find them adapted to the use 
of Clearfield coals. They were convinced that the use of 
buckwheat anthracite, on any grate, was a loss when it 
cost them as much per ton as bituminous coal. 

In looking over the field they found tne Hawley furnace 
in use, and were led to believe that it would be well 
adapted to their needs. The Hawley people offered to put 
in their furnaces and take in payment a percentage of the 
saving in coal cost of operation that should be actually 
effected. Having closed a contract for the Hawley grates, 
it was necessary to determine the usefulness of the new 
furnace by tests, and both parties to the contract called 
upon me to settle the matter. 

I made the tests as an observer, giving no direction to 
the management of the fires on either test, but noting they 
were well controlled in each instance. My report was 
published by the Hawley company, and from it you de- 
rived your information. The report 1s not misleading, nor 
is it calculated to deceive. It is clear and pointed, and 
says that the tests were to determine: 

1. The efficiency and capacity of the boiler burning Sha- 
mokin buckwheat coal, costing $1.9v a long ton, on the 
grates of a Wilkinson stoker; and 

2. The efficiency and capacity of the same boiler burn- 
ing Eureka (Clearfield) run of mine coal, costing $1.90 a 
long ton, on the grates of the Hawley down-draft furnace. 

The tests actually showed that Marshall Bros., under 
their circumstances, could. run their plant at a fuel cost 
of 36.3% less with the Hawley furnace than with the 
Wilkinson stoker. The tests were commercial, and were 
solely to determine the coal cost to Marshall Bros., -in 
operating their plant. 

In no sense was the report misleading. I cannot but 
feel but that you failed to properly digest the report before 
writing your criticism. I am not responsible for the pub- 
lication of the report, but am the author of it, and you 
assailed my judgment and findings. 

I am aware of the fact that a paper controversy is never 
satisfactory, and I here rest my case, 
Very truly yours, 

131 South Third St., 

Philadelphia, Pa., Dec. 24, 1897. 


J..M. Whitham. 


(In our editorial comments on the boiler tests 
referred to we purposely omitted to state that the 
tests and the report were made by Mr. Whitham. 
We thought it possible that the words “Saving in 
Fuel by the Use of the Hawley Furnace,” which 
are printed in the Hawley Down-Draft Furnace 
Co.’s circular in large type, might have been 
written by him inadvertently, and that if he had 
been a little more careful he would have written 
a more exact statement, such, for instance, as 
“saving in cost of fuel by the use of Clearfield 
coal, costing $1.90 per ton, burned in the Hawley 
furnace, as compared with a poor grade of an- 
thracite buckwheat coal, costing the same price 
per ton, burned on a Williamson stoker.” We 
did not assail Mr. Whitham’s “judgment and 
findings,” nor did we even criticise him for what 
we considered might be only a want of sufficient 
care in the use of words. What we did “‘assail’’ 
was the action of the Hawley Furnace Co. in 
sending out the printed report of this test as an 
advertisement of its furnace, and calling especial 
attention to the line “Saving in Fuel by the Use 
of the Hawley Furnace,” by printing it in display 
type. We doubt not that Mr. Whitham himself 
will agree that the “saving” was really due to the 
use of a coal of much less cost in proportion to its 
heating power. His report was doubtless not cal- 
culated to deceive or mislead the clients to whom 
it was rendered; but its publication and distrib- 
ution by the Hawley Co. seems to us to deserve 
severe criticism. 


We may remark in this connection that cases 
have frequently come to our knowledge where 
tests or reports made by engineers have been of 
a character which would be exceedingly mislead- 
ing to the general public, although not at all to 
the parties for whom they were intended. In ev- 
ery case of this sort, ought not the engineer, 
for his own protection, to see to it that the report 
is not made public, except under his supervision 
and accompanied by such explanations as_ will 
prevent misunderstanding of its conclusions?— 
Ed.) 
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Sir: The editorial article appearing in your | 
Dec. 23 in reference to the tests made at Marsha!) 
tin plate works, in Philadelphia, is not a fair on 
say that the words ‘‘saving in fuel by the use of :) 
ley furnace”’ are directly calculated to mislead the 
If you doubt the correctness of the two tests, we w: 
fer you to Mr. J. M. Whitham, who had charge «: 
if you do not doubt the correctness of the results, 
tainly claim that ‘“‘the saving in fuel by the use 
Hawley furnace’ was certainly 36.3%. While we 
desire to get into any controversy on this matter, < 
feel justified in requesting that you publish the re; 
Mr. Whitham in full, a sample copy of which we | 
so that the reader can judge for himself wheth 
article is misleading or not. The fact remains tha: 
shall Bros. were paying $1.90 per ton for their anth «=: 
coal used with the Wilkinson stoker and that th; 1 
and are now paying $1.90 per ton for the soft coal «4 
with the Hawley furnaces. Consequently, we still 
that the “‘saving in fuel by the use of the Hawley furn 
is approximately as was shown by the competitive ts 
made by Mr. Whitham. We trust tnat you will s« 4: 
to publish the article in toto, which we consider wii ; 
be misleading to any of your mechanical readers. 

Yours truly, 
Hawley Down Draft Furnace Co. of Pennsylvanis, 
W. F. Tatnall, General Manag 

720 Girard Building, Philadelphia, Dec. 27, 1897. 

(Our remarks appended to Mr. Whitham’s le! 
above will serve as a partial answer to Mr. Tx 
nall’s letter. We regret that space prevents « 
complying with the request to print the report in 
full. We do not find on renewed examinati:: 
however, anything in it to cause us to alter ow 
previous criticism. In this copy, as in the o: 
previously sent us by the Hawley Co., the words 
“Saving in Fuel by the Use of the Hawley Fi: 
nace,” are printed in large black type, and |: 
other places in the report we find such lines as 
“Gain in evaporation efficiency by the use of th. 
Hawley Furnace,” “The gain of the Hawley fu: 
nace over the stoker is shown to be,” ete. Mor 
over, in the above letter, Mr. Tatnall distinct 
repeats the claim that the “saving in fuel by t! 
use of the Hawley furnace was 36.3%." We re- 
spectfully commend this system of registering 
economy to the attention of every dealer in stean, 
user’s appliances. Simply test your rival’s devi 
with a bad coal and your own with a good coal, 
and you can triumphantly point to a “fuel sav- 
ing’ that will attract attention if it does nothing 
else. By the same token, we are prepared to 
show that if the engineer of a steam plant wil! 
read Engineering News while the good coal is 
being burned, and smoke his pipe while the bad 
coal is on the grate, the “saving in fuel” by th: 
reading of this journal will rival the results at 
tained with the Hawley furnace.—Ed.) 
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The Computation of Strains in Coal and Grain Bins. 

Sir: Last year I had some calculations to make in re 
gard to a large elevated grain bin, some 120 ft. high and 
38 ft. in diameter, with a part spherical and part conica! 
bottom. The pressure in the sides and bottom, and par- 
ticularly the problem of determining the stresses at the 
joints of the bottom in order to proportion the splices, 
was quite complicated. 

The number of different methods in use for computing 
the pressures caused by granular masses would lead on 
to suppose that there can be no rigid demonstration of the 
problem, and in so far as we try to assume that the mass 





slides down this or that angle and then compute the rest!’ 
ing pressure on a plane inclined at any angle, I don't 
think the problem will stand any rigid demonstratlo: 
Rankine starts with the theory of internal pressures, 4’ 
working along, step by step, comes to the same probl«' 
which he states as follows:* 


" *Rankine—Applied Mechanios, p. 101, § 112. 
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7 , stresses of any intensities, and of the 
A pair of prinelpas nds, being given, it is required to 
* sireetion and intensity of the stress on a plane 
t » position at right angles to the plane parallel to 
the two principal stresses act. 
. then goes on to prove that if we have one principal 
ss, for example, A B, Fig. 1, acting on a horizontal plane 
ae and another principal stress B D acting on a verti- 
nisi A’ BY’; then the direction and amount of the 
§ a the plane R’ B’ S’ may be found thus: With A B 
os a semi-major axis and B D asa semi-minor axis, draw 
_» Jlipse. Draw a circle from B with radius A B; then 
F B perpendicular to R B 8, and from F draw F G 
ndicular to A B till it cuts the ellipse. Then will G B 
> the amount and direction of the pressure on R’ B’ 8’. 
» course, we do not have to draw the ellipse at all, for 
» point on an ellipse may be easily found by the fol- 
lowing method. (Here the author described the well- 
known circle method for constructing an ellipse.—Ed.) 
in applying this principal to earth pressures, Rankine 
ays:* 
“previous researches on this subject are based (so far as 
Iam acquainted with them) on some mathematical artifice 
cr assumption, such as Coulomb’s ‘‘Wedge of Least Re- 
sistance.” Researches so based, although leading to true 
<olutions of many special problems, are both limited in 
the application of their results, and unsatisfactory from a 
scientific point of view. I propose, therefore, to investi- 
gate the mathematical theory of the frictional stability of 
a granular mass, without the aid of any artifice or as- 
sumption, and from the sole principle: the resistance to 
Usplacement by sliding a a given plane in a loose 
cranular mass, is equal to the normal pressure exerted 
between the parts of the mass on either side of that plane, 
multiplied by some specific constant. The specific con- 
stant is the coefficient of friction, and is the tangent of 
the angle of repose. 
From this he deduces the following for a horizontal 
surface: 











In Fig. 2 the dimensions approximate those of the 
Paterson coal bin. To find the total pressure on the side 
MA, 

Px = W X = max. pressure on horizontal plane. 
w= pressure per cu. ft. of coal = 58 Ibs. 
x= depth below surface. 


1—sing 
1+ sin @ 
@~ = angle of repose of coal = 30°. 


Px = weight at O (Fig. 3) and A (Fig. 2) — 58 x 19.5 = 
; 1,131 Ibs. 


1—sing — 4,131 
Py =wxre its 2. 


Py =wxxX = max. pressure on a vertical plane. 


= 377 Ibs. 


Px = 1,131 Ibs. per sq. ft. and py = 377 Ibs. per sq. ft.; 
then in Fig. 3 let KO be the inclination of the plane 
MA, draw OF perpendicular to KO, and locate G as 
before explained; then GO equals the amount per sq. ft. 
and direction of the pressure at A on the plane M A; but 
the pressure varies from this at A to zero at the top 
surface. (For the method of calculating these values, 
see Rankine’s Applied Mechanics, p. 216.—Ed.) If 830 Ibs. 


E 
x —~ 


px 131 Ibs. 





Fig. 3. Fig.4. 


per ft. = pressure at A, then R, = 340 Ibs. pressure at M, 

and 14.2 equals the projection of M A; then the total pres- 

sure on MA = % (340 + 830) = 585 x 14.2 = 8,307 Ibs. 

total pressure on M A; but the amount of this that goes 
6.1 8,307 


to M = —— x —-— == 3,57 
us" 7 0 Ibs. 





*Rankine—Applied Mechanics, p. 212, § 194. 
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Now, 3,570 Ibs., acting at M in the direction C M, would 
produce a stress as shown by AC, Fig. 4, of 4,400 Ibs. in 
the tie MN. Now, we have left the total pressure on the 


w x? 1—sin 58 x 64 x 0.5 
side MX = —— ___- ————____—. = 620 Ibs. 
2 l+sing 2x15 


But, of course, M N has to take all this pressure. There- 
fore, 4,400 + 620 = 5,020 Ibs. stress on tie M N per linear 
ft. of bin, and since each bent supports 17 ft. (about), 
therefore the stress in MN = 17 x 5,020 = 85,340 lbs. = 
total stress in MN. 

It would thus appear that the stress given by Milliken 
Bros. is correct. There is one thing that I wish to point 





Fig. 5. 


out, and I see you have already called attention to it: 
Milliken Bros., in order to be on the safe side, figured the 
total pressure on the side as if it ran down straight all 
the way, evidently thinking this would give them a greater 
stress in M N than figuring the pressure as I have done. 
Take the same depth that I have taken, then 


w x? 1— sin @ 58 1 58 380.25 
= — x 19.5? x — = — x 
s 1+ sin @ : 3 3 2 


= 3,676 lbs. per lin. ft. and multiplying by 17 = 62,490 
Ibs., acting at depth of % x 19.5 from the bottom; there- 











fore the amount that goes to MN = 





X 62,490 = 35,320 


= stress in M N. Yet Milliken mine get 99,100 Ibs. by 
use of the same formula. 

Therefore it is readily seen that any such assumption 
might lead one into some very serious mistake. It is 
therefore evident that in assuming the side carried all the 
way down vertically, and figuring the stress on M N, that 
the stress is only about 0.4 the actual stress in the mem- 
ber, as figured by obtaining the pressure on the inclined 
surface. 

I have gone over the method you give in the issue of 
Sept. 23, and I think you have made a mistake in counting 
on the whole mass P AM X as sliding down the surface 
PA. I have worked out very carefully, under the same 
conditions that I have already assumed, the stress in M N, 
by your method, and obtain a stress of 158,000 Ibs. Then 
I tried what seemed to me to be more reasonable; that ts, 
consider the wedge W A P alone as causing the horizontal 
thrust, and obtain a result of 98,870 Ibs., which is more 
nearly what seems to be the correct result. One other 
point is that the line of maximum pressure does not bisect 
the angle between the vertical and angle of repose; this 
is only true when the top surface is at the angle of repose. 

In your issue of Nov. 4 the question comes up as re- 
gards the assumption that the pressure exerted by fine 
coal or grain acts like a liquid; first, so far as the center 
of pressure is concerned, it does; second, as to the con- 
tinual jar from machinery, decreasing the angle of repose. 
I think that point well taken; and in structures of this 
kind it should always be kept in mind; but in the present 
case, the mass being so large, a large vibration would be 
absorbed immediately, and while of course it would affect 
the angle some, I think that in this case it would be safe 
to assume the angle is 30°. 

In regard to Prof. Howe’s method of solution. First, I 
would like to ask whether (%) and (%) stand for the 
same function. In the equation of E under the figure 
he uses ( P) and in the text he uses %. (The same angle 
is meant in both cases.—Ed.) Next, in the text he says: 
“Since in a granular mass without cohesion the intensity 
of the pressure upon any plane varies directly with the 
depth below the surface, the total pressure E may be 
represented by the triangle ECF, the intensity of the 
Pressure, or EB, being represented by CF.” Now, this 
seems to be contradictory. Should it not read: “The in- 
tensity of the pressure (at) E being represented by C F?” 
(It appears to us that your point is well taken, and that 
the length of line at E should be proportional to the pres- 
sure at E.—Ed.) Prof. Howe then goes on to obtain the 
pressure on the plane C B by the ordinary methods, and 
arrives at the result that H K = the amount and direction 
of the pressure on C B. 

Itseemsto me that it is too much to assume, with a gran- 
ular mass, such as fine sand, etc., that because the pressure 
on a vertical plane is EC (Fig. 5) and the pressure on a 
horizontal plane is A E, that the pressure on D F can be 
determined by the parallelogram of forces, with no rigid 
proof that this would hold true. What I wish to make 
clear is that it seems to me the only correct method of 
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calculating earth pressures, or pressures similar to them, 
is to follow the methods of Rankine, which are not based 
on any assumption or unknown fact. And when it comes 
to the amount of work required to calculate the stresses by 
his methods, I think you will find them shorter than the 
other conventional methods. 
Yours very truly, George F. Barton. 
231 Lormore St., Elmira, N. Y., Nov. 9, J897. 





(We have received a letter from Mr. Maiverd 
A. Howe in response to a brief comment (Eng. 
News, Nov. 4, 1897) on a portion of his method of 
calculating strains in coal bins, which did not 
seem clear to us at the time. As others may 
have experienced the same difficulty, the follow- 
ing additional explanation from Mr. Howe is 
given:—-Ed.) 

I think a second reading of my communication will show 
that I use the weight of the triangle GEC merely to de- 


termine the intensity of the pressure at C; that is, the 
pressure per unit of area. This determined, the intensity 





Y = 60 /bs 
Y = 45° 





of the pressure at B is given by the line NB, if MC repre- 
sents the intensity at C, since in a granular mass the in 

tensities of pressure in any given direction vary directly as 
the depth below the surface. Evidently then the total 
pressure upon BC must equal the sum of all the intensities 
or the area of the trapezoid NBOM, and this does not in- 
clude the triangle GAB in the way you suggest. 


—_———__——_@———— 


Sir: I have been following your discussion and letters 
on pressure of coal and grain in bins, but it seems to me 
to have been choked off at a very interesting point, that 
is, the lateral pressure of grain in bins such as are used 
in our modern American grain elevators. I enclose sketch to 
seale of a typical bin of small size, and in order that the 
matter may be cleared up would ask you to compute the 
pressure per sq. in. or sq. ft. at the points m, n, 0, 
(Fig. 1, p. 426), giving your figures for the same. 

It is found in practice that bins burst oftenest at one- 
third their height from the bottom, which to a certain ex- 
tent disposes of any hydraulic theory of pressures as ap- 
plied to grains. 

I have tried all the formulae developed in the various 
letters; have applied the “retaining wall’’ formula and am 
yet blind. I have been unable to find a person who has 
ever computed the thickness of wall necessary to sustain 
the lateral pressure of grain. Tle fact is, that in the old 
style wooden bin elevator, as the size increased, another 
inch was added to the width of the plank, and even then 
they were apt to burst. Now that every one is building of 
fron and steel it becomes necessary on the score of econ- 
omy in first cost to know what thickness of materia! will 
do for circular tanks, and where land is so valuable as to 
preclude the use of circular tanks it is necessary to know 
the pressure in order that bracing may be ample in stiff- 
ness but as low in first cost as safe for flat surfaces. 

Very truly, Horatio A. Foster. 

682 Ellicott Square, Buffalo, N. Y., Dec. 11, 1817. 


(We requested Mr. Foster to give us more defi- 
nite particulars concerning his statement that 
bins usually burst at one-third their height, and 
his reply is as follows.—Ed.) 


My only evidence in support of the statement that bins 
generally burst at one-third their height is, first, the burst- 
ing of one here very recently at that point; second, the tes- 
timony of the Superintendent of one of the oldest elevators 
in this town. 

I am perfectly certain that, while the use of hydraulic 
formula would be more than safe, the results do not show 
it to be right; as it is a common thing to use a %-in. pine 
board to close the spout from the bottom of the bin, and in 
fact the spout itself is a common pine board box nailed or 
screwed together. Again, one can stop with the hand a 
stream of grain from the bottom of the highest bin, which 
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could not be done were it a liquid. In one of the newest 
elevators built each bin is provided with a good size man- 
hole just above the bottom. 

The ordinary wooden bins are built, as you probably 
know, of plank laid flat, one width for about half way up, 
and with about two offsets above that. I cannot find that 
anyone has ever attempted to compute the strains, but has 
simply added another inch to the width of the plank, as 
the bing increased in size. This being the case, it would 
not be expected that the point of bursting would follow 
any such rule as one-third the height, and the only reason 
I can suggest for it is that experience has not afforded ex- 
act knowledge enough to tell the builder when he has 
added inches enough. Very truly, 

Horatio A, Foster. 

(Our correspondent's letters raise some very in- 
teresting questions. Before replying to his que- 
ries, however, let us see if a little discussion will 
not clarify ideas regarding the pressures which 
are produced by granular masses, such as grain or 
coal. 
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Suppose the bin shown in Fig. 2 to be filled with 
grain to its top. What will be the pressure upon 
its bottom A B? If the contents were water, the 
pressure upon the bottom would be equal to the 
weight of the total contents of the bin. This is 
true because the coefficient of friction of water 
at rest is zero. Hence there is no friction between 
the water and the sides of the bin or tank, and all 
the weight of the water must be carried by the 
bottom 

With a mass of grain in the bin, however, the 
pressure upon the bottom is no longer equal to the 
total weight of the contents of the bin, for there 
is considerable friction between the material ana 
the that the sides carry some of the 
load. In the case of a large grain elevator built 
under direction of a member of the staff of this 
journal some years ago, bins similar in shape to 
those shown in Fig. 1, but some 75 or 80 ft. deep, 
had their sides so compressed by the friction of 
the grain against them as the bins were filled that 
the top of the sides was over a foot lower when 
the bin was filled than when it was empty. For 
another example, suppose an ordinary iron pipe, 
say 6 ins. in diameter, were placed vertically and 
filled with grain. “It will be understood by any of 
our readers on a little thought that the bottom of 
such a pipe would have a_ pressure upon it 
amounting .o only a small fraction of the weight 
of the grain in the pipe, and the friction against 
the sides would support most of the weight. 

Referring again to Fig. 2, suppose the bin to 
have a rectangular projection at its bottom, the 
top of which is the plane X Y. Any one who has 
observed the action of grain escaping from a spout 
at the bottom of a deep bin, will agree that the 
upward pressure per square foot upon the plane 
X Y, will be only a trifle compared with the down- 
ward pressure upon the bottom if that were at the 
same level. In other words, the internal friction 
of a mass of grain is such that force is trans. 
mitted through it with difficulty, and any change 
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in the direction of the force very largely reduces 
the amount finally transmitted. 

As regards the lateral pressure of grain against 
a vertical plane surface, such as C D, we can 
be sure that it is much less than the downward 
pressure against a horizontal plane at the same 
level; and likewise that it is much greater than 
the upward pressure against an inverted plane 
X Y at the same level; but we know of no experi- 
ments that has ever fixed with greater accuracy 
its actual relation to liquid pressure. 

The methods in common use for computing re- 
taining walls, bins and similar structures to sus- 
tain a pressure of earth or granular material arc 
really based on the idea that the material (abov. 
the cone or plane generated by the angle of re- 
pose of the material) 1 as free to move and exert 
lateral pressure as a liquid. This method is cor- 
rect, moreover; for the strains in any such struc- 
ture must be computed for its greatest load, and it 
is almost always possible that a granular material 
may be subjected to shock, jarring or other action 
which may reduce the friction between its parti- 
cles and cause it to exert a lateral pressure ap- 
proaching the pressure which it can exert down- 
ward. 

To answer our correspondent’s question, there- 
fore, we should compute the pressures at m, n and 
o (Fig. 1), as if the bin were filled with a liquid 
of the same specific gravity as the grain or other 
granular substance for which it was designed. 
We should then proportion the bin on this basis, 
bearing in mind, however, that the assumed 
pressures are somewhat in excess of any possible 
pressures. i 

We fully agree, however, that the matter of the 
relation between the downward and the lateral 
pressure in granular masses is one which ought 
to be experimentally investigated. Perhaps some 
of the engin2ering stulents who are looking about 
for subjects for their engineering theses that have 
not been threshed over by previous generations 
will take this matter 1p.—Ed.) 


——_ 
Notes and Queries. 

A. J. J. writes to inquire what percentage it is customary 
to charge for the general designing and detailing of struc- 
tural iron work. He has had experience in the shops and 
the designing room of a large bridge company, and has 
just begun work on his own account, but has had no op- 
portunity of learning what charges are customarily made 
by engineers engaged in this class of work. 

It appears to us that this is an excellent opportunity fo- 
engineers who are familiar with this class of work to 
show a true professional spirit by giving this young engi- 
neer the information desired, either through our columns 
or privately, as they may prefer. 

We are well aware that the charges made by engineers 
for this class of work vary very greatly. It should be 
possible, however, for some of the older engineers to give 
some hints to this young man which would be of great 
service to him. The subject is one, we believe, which in- 
terests very many of our readers, and we venture to quote 
in this connection from a private letter received a short 
time ago from a well-known engineer: 

The change from masonry to steel construction has 
quadrupled the labor necessary to honestly and thoroughly 
prepare plans for engineering structures and the rates al- 
lowed by practice do not cover the actual office expenses 
unless the work be slighted. 

I consider it essential to the prosperity, dignity and 
standing of the profession that the commissions charged 
for steel structures be advanced to approximate, if not 
to equal, those charged by mechanical engineers for: ma- 
chinery drawings. I know mechanical engineers who 
charge 10% on all jobs less than $25,0.0 and reduce the 
rates proportionately on larger contracts.. The client does 


not respect the engineer or any other professional man 
whom he does not pay well. 


Table Showing Construction, Dimensions and Breaking Strength of 17 Concrete and Expanded } : ‘ 
ed at Long leland City, N. Y., on Dec. 20, 1897.) nee! Floor Arches Test 





1———Concrete. 
Parts 
Date Spah, Thickness, cem- Parts 
built. ft. ins. ent. sand. 
PG Tsk omaens 5 3.62 1' 3 
Mss steswek 5 4.12 1' 3 
WO ot a Sik S 5 3.44 lv 2 
5 3.88 1' 2 
5 4.00—4.00* 1s 2 
5 4.25—3.7 a* 2 
5 4.37—3.62° 14 % 
5 4.00—4,00° 1* 3 
6 4.24 1* 2 
6 3.93 i* 2 
8 4.38 i* 2 
8 4.51 1* 2 
Nov. 20 10 4.51 i* 2 
- 9 4.56 i* 2.4 
i wide 6 4.37 7° 16 
wi . . 6 4.44 3° 1.64 
et a earniee 8 4.12 1* 1.5 





Note.—'Acme cement. ‘*Concrete frozen. 


parts cinders. ‘Atlas cement. 


*Thickness of filler of 1 part Rosendale cemeyt, 2 parts sand and |" 
*Double thickness of metal. 
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BREAKING TESTS OF EXPANDED METAL « 
CONCRETE FIRE-PROOF FLOORS. 


The breaking tests of expanded meta! an 
crete fireproof floors, described in Engin 
News of Dec. 23, 1897, were supplemented 
20 by the breaking of 19 arches of from 3 
15 ft. span, making, with the 42 arches pre 
broken, a total of 61 floor arches loaded t 
ture in this series of tests. The constructi: 
mensions and breaking strength of 17 of 
arches are shown in the accompanying tab). 
two other arches tested were of special cons 
tion. The first of these special arches was 
wide and 15 ft. span. It was built by the | 
5-in. sheet steel beams, made from No. 1(; 
steel, weighing 3% Ibs. per lin. ft., and pla 
ft. apart c. to c. The mixture was Atlas « 
one part, sand two parts, and cinders three | 
The load was applied centrally on a strip | 
in width across the middle of the slab. The ; 
mum weight was 8,200 lbs., with a deflect 
1 7-16 ins. 

The other arch was a slab of concrete and . 
5 ins. thick and 13 ft. square between sup; 
the slab having been built to rest on the ede: 
3 x 12 ins. timbers framed together. The mix: 
was the same as just above noted, and the n 
was laid in single sheets. The maximum load ; 
ried was 11,300 lbs. applied to 1 sq. ft. in the « 
ter of the slab. At this load the deflection ws. 
14, ins. On continuing the pressure the deflect; n 
increased to 214 ins., while the gage fell to 10) (\) 
Ibs. At this time, a dropping test was under. 
taken in addition to the weight, placing a block o: 
wood 8 x 10 ins. immediately alongside the ap 
plied load. The first weight dropped on the block 
was a small beam weighing 70 Ibs, and it was 
dropped 2 ft. twice in succession. The pressure 
gage receded 200 lbs. under this, but no other «f 
fect was visible. Then another beam weighing \‘)} 
Ibs. was dropped 12 ins. on the same block. This 
caused a fall in pressure of 1,000 lbs. It was then 
dropped twice in succession a distance of 15 ins 
causing a further reduction in pressure each tim: 
of 500 Ibs. Then it was dropped 18 ins. twice 
forcing the block through the concrete and agains: 
the metal, which bagged down below the genera: 
bottom level of the slab. The broken area was 
about 20 ins. square and about 18 ins. from point 
where the plunger rested. The gage registered 4 
500 Ibs. at the end of the dropping tests. The slab 
had lifted slightly at all corners of the frame. but 
showed no cracks except where struck by th: 
beam. 

These tests were conducted by Mr. Geo. Hill. M 
Am. Soc. C. E., and were practically a continua 
tion of the 42 tests described in Engineering News 
of Dec. 28, 1897. For the information from which 
this description is prepared we are indebted t: 
Mr. Merrill Watson, Manager, Central Expanded 
Metal Co., of New York, N. Y. 
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A SUPPLEMENTARY WATER SUPPLY SYSTEM for 
fire protection in New York has been recommended by 
President Sheffield, of the Fire Commissioners, Mr. Hugh 
Bonner, Chief of the. Fire Department, and Mr. Foster 
Crowell, M. Am. Soc. C. E., of 18 Broadway, New York 
city. Mr. Bonner recommends mains running from both 
the East and North Rivers to Broadway, and one line of 
pipe parallel to lower Broadway; also the necessary 
pumps to supply these mains. 





. Expanded metal, 


:——-No. 10 steel——, Maxi- 
Parts Mesh, Cross sec., mum load, 
cinder. ins. sq.ins. Ibs. 

9 3 0.58 1,650 
6 3 O58 6,700 
5 3 0.58 7,100 
3 3 0.58 000 
5 3 0.58 8,600 
5 3 0.58 8,200 
6 3 0.58 5,600 
6 3 0.58 7,200 
5 3 0.60 3,950 
5 3 0.60 _ 4,000 
5 3 0.65 2,500 
5 3 0.66 2,400 
§ 8 1.38% 3,700 
6 3 0.65 3,500 
4 % 0.58 5,000 
4 3 0.58 4,500 
3.7 3 0.59 3,000 


Silica cement. 
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WATER STORAGE TANKS UNDER AIR PRESSURE 
AT BABYLON AND SOUTHAMPTON, N. Y. 


yppressed air has been an ever-widening field 
isefulness. In water-works operation alone it 
been put to several valuable uses of late. The 
iest of these was its use for the artificial 
ition of water for the removal of bad odors or 
prevention of low forms of life incident to 
iter deficient in oxygen. Next came the air 
pump, by means ef which moving parts in 

p wells may be eliminated. The latest ap- 
_ation of compressed air to the operation of 
ter-works plants is its use to maintain and reg- 
ate pressure in water storage tanks. By this 
» practice water can be stored in closed tanks 
neath or at-the surface of the ground, obviating 
. necessity for elevated tanks or stand-pipes, 
- the same time keeping the water from the light 
any source of contamination and also keeping 
cool in summer and avoiding freezing in winter. 
The only places where this system has been in- 
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The arrangement of the Southampton plant is 
shown by Figs. 1 and 2. Here the water tanks 
are placed underground, adjoining the pumping 
station, and the air tanks are mounted above 
them, unhoused. There are three water tanks, 
each 64 ft. in diameter and 45 ft. long, giving a 
water storage of about 33,000 gallons. There are 
two air tanks, each 614 x 40 ft. 

When the air tank needs recharging, or while 
the plant is in operation, the air is forced back 
into the air tanks by being expelled from the 
water tanks through the action of the pump, pass- 
ing through the pipes Nos. 1, 1, 1, 1, and 2, Fig. 
2, the check valve on pipe No. 2 retaining the 
pressure carried in the air tanks. The air passes 
to the water tank through pipe No. 3, on which 
is a regulating valve for maintaining the desired 
uniform pressure. The globe valve on pipe No. 4 
enables the full air pressure to be applied to the 
water, if desired. 

By the use of this system of water storage the 
water can be kept from exposure to light, changes 
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stalled in connection with public water-works, so 
tar as we know, are Babylon and Southampton, 
N. Y., two small towns on Long Island, each tak- 
ing their supply from driven wells. The works at 
Babylcn was built by the Sumpwams Water- 
Works Co., in 1893, and that at Southampton by 
the Southampton Water-Works Co., in 1894. Mr. 
Uscar Darling, of 192 Broadway, New York city, 
was the engineer and contractor of each plant. 
The storage system installed at these places is 
covered by U. S. Patent No. 578,505, issued to the 
late Wm, E. Worthen, Past-Prest. Am. Soc. C. E., 
and Mr. Darling, and now owned by the Acme 
Water Storage & Construction Co., of 192 Broad- 
way, New York city. 

In its simplest form this system of water stor- 
age under pressure consists of a pump, air com- 
pressor, air tight water tank, air tank and the 
necessary connections and valves. The relative 
sizes of the air and water tanks are proportioned 
to maintain the normal water pressure until all 
the water has been expelled from the tank. In 
operating the apparatus the water tank is filled 
by the pump and the requisite air pressure is 
established in the air tank. The desired water 
pressure is maintained by admitting the com- 
pressed air to the water tank. A pressure regu- 
lating valve on the air pipe maintains the press- 
ure at a uniform rate, In recharging the water 
tank both the pump and air compressor are op- 
erated at the same time. The air from the water 
tank passes back through the compressor to the 
air tank, any deficiency being made up by taking 
free air through the inlet port. 

At Babylon there are two horizontal and two 
vertical water tanks, with a combined capacity of 
109,000 (2) gallons. Two horizontal air tanks are 
placed alongside the horizontal water tanks, all 
the tanks being under cover. The normal do- 
mestic pressure here is 40 Ibs. The air tanks are 
constructed to carry 150 Ibs, maximum pressure. 
The full air pressure can be used in the water 
tanks in case of fire. 


SASSER 


FIG. 1. PLAN OF PUMPING STATION 
AND WATER AND AIR TANKS. 


is by no means always necessary. 
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In this system 


of storage it is possible to avoid all risk of ugly 
elevated structures. 


In our issue of Sept. 5. 1805, we published a brief 


note describing a system somewhat similar to the 
above, but not so fully developed, for use on a 
small scale. 
an air tight steel tank, the pump sucking in a 
small amount of air with 
pressure being available until the 
again started. 


In that system water is pumped to 


each stroke, the air 
pump was 
That system was then controlled 


by E. Neff & Co., Milford, Ind. In our issue of 


July 8, 1897, we described and illustrated an ap 


paratus for the water supply of high buildings, 
designed by Mr. Reginald Pelham Bolton, C. E., 
Syadicate Building, New York city. Mr. Bolton 
proposed to use one cylinder for both air and 
water. 


A im — 


NOTES FROM RECENT MUNICIPAL REPORTS. 
In the report of the Boston Street Department 
for 1896-7 the subject of 


sewer ventilation is 





FIG. 2.-CROSS-SECTION THROUGH WATER-TANK CHAMBER. 


SYSTEM FOR STORING WATER UNDER AIR PRESSURE AT SOUTHAMPTON, N. Y. 


Oscar Darling, 192 Broadway, New York City, Engineer and Contractor. 


in temperature and contamination while in stor- 
age. Any desired pressure can be maintained 
and an increase in pressure can be effected rap- 
idly, the pressure being under the control of the 
pumping engineer without the use of devices for 
operating valves from a distance. In fact, the 
whole pumping and storage system is under the 
eye of the engineer. High, low and intermediate 
pressure may be maintanied from one station, 
provided separate force mains are employed. It 
se2ms likely that a plant with this system could be 
operated with safety under a lower average press- 
ure than where a stand-pipe or tank is used. With 
stand-pipes, especially, an unnecessarily high 
head is pumped against in domestic service in or- 
der to provide a volume of stored water for fire 
prctecticn above the minimum level for effective 
pressure. In many instances long force, mains, 
with attendant friction losses, are necessary to 
coanect with stand-pipes on distant hills. The 
system being described saves both this friction 
loss and the cost of the extra force main to the 
stand-pipe. 

As to the relative expense of securing a given 
amount of storage by this system and by the or- 
dinary tank or stand-pipe we have no ‘figures for 
comparison. The amount of storage required 
and numerous other local conditions would be im- 
portant factors. Generally speaking it is cheaper 
to build one large instead of several small tanks. 
Horizontal tanks of large diameter would not be 
advisable, but small tanks could be built of any 
desired length. Perhaps these could be made to 
form the lower end of force mains. 

From the esthétic standpoint there is something 
to be said in favor of this system. 

Most of the stand-pipes and elevated structures 
in use are far from pleasing to the sight and many 
of them are.very ugly. Of course, such structures 
can be, end sometimes are, of good architectural 
design, ornaments. instead of blots upon the Jand- 
scape, but. generally good architectural effect is 
secured at considerable extra cost, although this 





briefly discussed by Mr. Chas. R. Cutter, Deputy 
Superintendent of the Sewer Division. Reliance is 
new placed on perforated manhole covers for ven- 
tilation. In summer this works well, except at a 
few points at the summit of steep grades, where 
the highest manholes throw out more than their 
proportionate share of foul air. There are some 
complaints from super-sensitive persons, to whom 
the mere sight of a perforated manhole cover sug 
gests unnumbered infectious diseases. Such per- 
sons are generally quieted by replacing the per- 
forated cover by a tight one. In winter, when the 
perforations in the manhole covers are sealed with 
snow and ice, no ventilation is afforded, so that 
when a sudden thaw or rain quickly fills the sew- 
ers with water, the foul air is expelled, being, the 
report states, “undoubtedly forced into the houses 
through traps.” 

Mr. Cutter recommends that iron ventilating 
shafts be erected on the sidewalks, just inside the 
curbs, and connected with the sewers. These, he 
states, need not be very high in the residential sec- 
tions, while in the business districts it may be 
pcssible to connect them with high chimneys, “by 
permission of the owners, or by paying for the 
privilege.”’ 

Mr. Benj. Wells is Superintendent of the Street 
Department of Boston. 





A good instance of what may be accomplished 
by a little firmness in dealing with some of the 
phases of the labor question is given by Mr. C. N. 
Taylor, Superintendent of Construction of the 
Sewers of Natick, Mass., in his report covering 
the construction of the sewerage system. When 
the work was started Mr. Taylor was confronted 
by a vote of the town, as follows: 

Nine hours shall constitute a day's work on the sewerage 
system, and the pay of the workmen shal! not be less than 
$2 per day. 

Mr Taylcr, in accordance with this vote, reused 
to employ any man who could not do a full day’s 
work, notwithstanding the fact that there were 
many men desiring and needing employment who , 
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were not able-bodied, but were willing to be paid PRESENT STATUS OF THE NEW YORK STATE might proceed intelligently thereafter. These su; sats 


acccrding to their ability. Subsequently the town 
voted as follows: 


That the sewerage committee be instructed to employ 
only Natick laborers when it is possible to use them and 
to pay them for what said labor is worth, but not to exceed 
$2 per day for nine hours’ work. 


Under this vote Mr. Taylor paid $2 a day to the 
best men, $1.75 to those not quite up to the aver- 
age, and $1.50 “to those who, through old age or 
sume inability, were not able to do the hardest 
werk.” This plan worked very well. It should 
be added that the sewerage committee engaged 
Mr. Taylor partly because he was an out-of-town 
man, deciding at the outset that such a man 
would be preferable to a resident as superintend- 
ent of construction. Whether a local man would 
have pursued so courageous and business-like a 
course ‘as did Mr. Taylor we cannot say, but in 
many localities it is probable that poor workmen, 
if properly (or improperly) backed by local poli- 
ticians, would have received the $2 a day at the 
start, and the town vote would never have been 
modified. It is to be assumed that the sewer com- 
mittee stood by Mr. Taylor in this matter. 


The city of Newton, Mass., recently carried a 
30 x 36-in. brick drain, a 12-in. pipe sewer, and a 
6-in. underdrain beneath the Sudbury and Cochi- 
tuate Aqueducts of the Boston water-works in an 
interesting manner. Beneath the Sudbury aque- 
duct it was necessary to tunnel for a distance of 
36 ft. This was done by means of six single-riveted 
steel cylinders, made of %-in. plate. The largest 
cylinder was made 6 ft., and the smallest 5 ft. 
in diameter, with intermediate sizes varying in 
diameter by 2 ins. The cylinders were forced into 
the gravel by means of jack screws, the larger 
cylinder being used first, then the next smallest 
ene inserted in this, and so on. When the cylin- 
ders were in place they were filled with concrete, 
the three conduits being built into the concrete as 
the work progressed. A similar process was em- 
ployed at the Cochituate crossing, except that 14- 
in., instead of %-in. plates were used for the cylin- 
ders, and that the play room between the latter 
was but 1 in. The plate was made thicker be- 
cause in the first job the cylinders were distorted 
1 in. in diameter by their own weight while ly- 
ing on the surface of the ground, necessitating the 
use of bracing. Mr. Henry D. Woods, M. Am. 
Soc. C. E., is City Engineer of Newton. 


An exhaustive report on a sanitary sewerage 
system for Baltimore was made a few months ago 
by a commission appointed under a resolution 
of the the city council approved May 25, 1893. 
The members of the commission were Messrs. 
Mendes Cohen, Past Prest. Am. Soc. C. E.; F. H. 
Hambleton, M. Am. Soc. C. E.; and E. L. Bart- 
lett, all of Baltimore. They appointed Messrs. S. 
M. Gray, of Providence, and Rudolph Hering, of 
New York city, as Consulting Engineers, and Mr. 
Kenneth Allen, as Principal Assistant Engineer, 
all three being members of the American Society 
of Civil Engineers. Both the commission and the 
consulting engineers agreed on the desirability of 
installing the separate system of sewerage, but 
although the consulting engineers recommended 
disposal of intermittent filtration the commission 
reported in favor of disposal by dilution in Chesa- 
peake Bay. The commission bases its conclusion 
on expediency and economy, while recognizing 
that filtration would be preferable, if not so much 
more expensive than dilution. It feels sure, how- 
ever, that no nuisance will arise from disposal by 
dilution and that the oyster industry of Chesa- 
peake Bay will not be menaced by it. This latter 
point is now arousing much discussion in Balti- 
more, especially as the commission has not fol- 
lowed the advice of its experts. The commission- 
ers urge that the superior merits of filtration over 
dilution are not worth tripling the annual expen- 
ditures for capital charges and operating ex- 
penses. 


A pamphlet entitled ‘General Information, City 
Streets, St. Louis, Mo., 1897,’" has been prepared 
and issued by Mr. A. N. Milner, Street Commis- 
sioner of St. Louis. The information given is very 
useful and interesting, covering the cost of and 
specifications for different kinds of street work, 
and typical cross-sections of streets paved with 
various materials. 


CANALS IMPROVEMENTS. 


The progress of the work of deepening the Erie, 
Oswego and Champlain canals and its probable 
cost in addition to the $9,000,000 already appro- 
priated are fully discussed in a report made to the 
Sxecutive Canal Committee by Mr. Campbell W. 
Adams, State Engineer of New York. This report 
states that it will cost at least $16,000,000 to com- 
plete the canal work as planned, or $7,000,000 in 
addition to the $9,000,000 already appropriated. As 
was stated in our last issue, the news of this ad- 
ditional expenditure has led the newspapers to 
charge the canal officials with wastefulness and ex- 
travagance in conducting the work. These charges 
are quite fully answered by State Engineer Adams 
in his report. Briefly stated, Mr. Adams denies 
that money has been wasted or used fraudulently, 
and gives at some length the reasons why the 
work has cost more than the contract price. Ac- 
cording to the report the probable total cost of 
the canal work will be as follows: 


Engineer’s estimates for all contracts.........- $14,448,402 
Advertising and inspection paid........... rere 147,079 
Engineering expenses. . . ..+sseeeeeees Sapewee 512,000 


Expenses not in original estimates and differ- 
ence between engineers’ estimates and con- 





tract PFiCGS. 2. 2s ccccccccccccwcebecsccooes 970,019 

MORE .. i sa. ncbennnnscessneueas ne sevesue $16,077,500 
Deduct amount appropriated for canal improve- 

ment by Chapter 320, Laws of 18¥5.......... 77,500 
Estimated cost of canal improvement.......... $16,000,000 


Several tables which accompany the report show 
the present status of the work to be as follows: 
There are 454 miles of canal to be improved. Of 
this 307 miles are now under contract. The whole 
work has been divided into 125 contracts, for 
which the engineer’s esimate calls for $14,488,402, 
which is divided between the three canals as fol- 
lows: 


ee CE ss ato ote heneneeawe 00000 0ee0 ce cleeeee 
GCowegs Camel... < o ccccsccce cvccccvocscoccses 1,458,203 
Champlain Canal. . . . ccccccccedecevecsccces » dgeeenee 


Eleven of these contracts are completed and 
have cost $701,094 or $90,481 in excess of the engi- 
neer’s estimate, though on two of these the cost 
has been $6,223 less than the engineer’s estimate. 

In regard to the discrepancy between the original 
estimates of the cost of the improvement and the 
figures now given Mr. Adams states that for years 
the Engineering Department had foreseen that this 
improvement would ultimately be carried out, and 
had repeatedly called for an appropriation t 9 en- 
able the surveys to be made and the information 
collected which would be necessary before reliable 
estimates could be prepared. This appropriation 
had been repeatedly refused. Thus it happened 
that when the Engineering Department was usked 
for estimates it found itself entirely without prop- 
er data upon which to base them. Only twelve 
days were available in which to prepare the esti- 
mates. There were two preparad, one by the Su- 
perintendent of Public Works calling for $9,456,000 
and one by the State Engineer calling for $11,.573,- 
000. Regarding these estimates the report says: 

The fact remains, however, that the legislature fixed the 
amount which the people were to be asked to ratify at a 
figure lower than either of the foregoing estimates, and 
$2,573,000 less than the engineer’s estimate. 

Finally, the people voted, and by a majority of 276,886, 
decided that the Erie and Oswego canals should be deep- 
ened to 9 ft. of water and have all locks lengthened to 
double-boat length, and that the Champlain Canal should 
be deepened to 7 ft. of water. This result was known 
early in November, 1895, and action toward organizing 
our departments preparatory for the great work was 
promptly taken, though very little could actually be done 
until the Controller had prepared, advertised and sold part 
of the bonds. 

The State Engineer was advised by the Controller that 
funds from this source would be available Jan. 12, 1896. 
Within 48 hours thereafter over 200 engineers and assist- 
ants had been appointed and assigned to duty. This num- 
ber exhausted the eligible civil service lists, and a delay 
of nearly two months ensued before new examinations and 
eligible lists could be had. Afterward more men were ap- 
pointed, and the entire length of the three canals—about 
454 miles—was put under survey in order to collect the 
data for the whole work before the opening of navigation 
the following spring, and while the water was out of the 
canals, thus revealing as nearly as might be all the con- 
ditions to be encountered. 

It was also deemed important that the estimates for the 
entire work should be available before any considerable 
amount of work was contracted for, in order that we 
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entirely completed, and the plans for the severa! « 
based thereon are also practically completed, ¢, 
a few structures. This will account for what ma, 
to be an undue cost of engineering, as compared 
amount of construction work done. 

The estimates were available early in 1896. 1) 
necessarily based on the judgment of the various ; 
in charge of the several sections, and to their cr: 
said that the grand total thereof amounted almos: 
to the sum now known to be required. 

It was, however, believed that many items had 
their way into these estimates that could be omit: 
after revising a few of these covering some of ¢) 
important sections, a few contracts were awarded. 
covered an amount sufficient to use up the funds ; 
by the legislature of 1895, and as no more contrac 
be awarded till more funds were available, the inte: 
months were spent in the most rigid scrutiny of eve 
and estimate in the effort to bring the total cost 1 
$9,000,000. Every resource for procuring new and 
materials, for new designs of features where greatc 1 
omy seemed possible, for eliminating entirely the ; d 
ing of structures that were already tottering, w: 
and exhausted, not without good results, but witl: 
complishing the object sought, 

After revising estimates for all work, they ¢» {j) 
showed a total (engineer’s estimate) of $14,448,402 | .,,, 
will indicate plainly why it is impossible to mak. <). 
000,000 cover the 454 miles of work to be improved. ' 
withstanding the apparent impossibility of reducing 
total cost to the sum available, the estimates for ach 
contract were repeatedly revised in this effort to ro iuc: 
cost, and it now appears that the effort made in 
direction has resulted in cutting out a large amount 
work which experience shows cannot be avoided 
which is a necessary part of the other work. Many ):,|:< 
of vertical and slope walls that were known to be urg:n:ly 
needed were eliminated altogether, as well as the re}. i 
ing of many miles of old walls and hundreds of stric 
tures which, though known to be in a badly dilapidated 
condition, were believed capable of lasting a few y ars 
longer, until other funds could be made available for their 
reconstruction, 

But it is one thing to say that such items could and 
must be eliminated, and decidedly a different thing to do 
the balance of the work in such manner as to make this 
possible. 

Between Buffalo and Tonawanda it was at first believed 
that all necessary excavation could be made without 
building new walls or protecting the old slopes, and th: 
contract (Western Division No. 2) was awarded on that 
basis. This section of the canal is on the very bank of 
the Niagara River, and runs wholly through a strata of 
very treacherous clay, which, when wet, will slide on \ery 
flat slopes. 

The excavation in the bottom of the prism was sturied, 
and though the old slopes were not touched, they began 
to slide into the canal, and a serious crack 1% miles long 
developed in the tow-path, threatening effectually to close 
the canals. Under such circumstances and in view of the 
disastrous effect of a break in the banks anywhere on 
this section, but one thing could be done, viz., to stop 
the excavation until the banks had been protected. This 
was done, and the latter feature will entail a cost not 
originally contemplated of nearly $150,000, though th: 
plans therefor are the cheapest that could be devised after 
much consultation and study. 

The work through Buffalo also gives many startling in- 
stances of the unknown quantities incident to this work. 
This section of the canal, being at the same water surface 
as Lake Erie, must be drained artificially, and as this 
had not been done in over 30 years, little could be done 
or ascertained concerning the condition of the old wails, 
bridge abutments, culverts, unrecorded sewers, and other 
structures, or even of the nature of the materials to be ¢x- 
cavated, though the estimates for the latter feature are 
very close. It must be understood that the depth of exca- 
vation on this section was from 2 to 4 it. on the center, 
while along the walls this depth was from 5 to 9 ft. The 
condition of the greater portion of the walls, therefore, 
could not possibly be ascertained until the canal had been 
drained and the excavations completed. New canal bol- 
tom on this section is barely 9 ft. below the low water 
surface of Lake Erie. 

As the latter work progressed it was found that a great 
part of the vertical walls was not founded on rock, Dut 
on a single timber with about 1 ft. of earth intervenins 
between it and the rock. It was found almost impossible 
to underpin, and save walls so built, and in many cas:s 
where it was attempted the walls afterward fell in. It 
was then seen that while the faces of the walls seemed 
to indicate a fair grade of work, they were laid up abso- 
lutely without bond, the face stones merely forming 4 
veneer for the loose backing that had apparently bee" 
simply dumped into place, 

The Erie and Genesee St. bridges on the contract ®r° 
also worthy of comment. As the excavation of these 
points progressed it was found that the abutments for 
these heavy bridges were not carried down even to (° 
level of the old canal bottom, but were from 8 to 10 ‘t. 
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ye, and therefore 11 to 14 ft. above the new canal 
“Both were founded on treacherous clay, and at 
st. an old forgotton sewer had completely satu- 
foundation of the north abutment, in which it 
nd by which its outlet was cut off. The rebuild- 
hese structures meant a serious outlay, but it was 
nd to be unavoidable. 
er section of the work that has been prolific of 
d cost over the estimates ana of difficulties to be 
rered is the “Jordan Level,’’ on the middle division, 
ug between Locks 50 and 51. This section ruus 
. wholly through a swamp, underlaid with the mos’ 
rous marl and quicksand, the water surface of the 
being above the surface of the swamp in many 
This feature has rendered the draining of the 
a very serious matter. 
. other localities the disturbance of the old silted canal 
om bas developed a large amount of leakage, and this 
mes a very serious matter where it happens in a 
ge, aS at llion and Fort Plain. Since the water has 
withdrawn from the Champlain Canal, a piece of the 
path about 1,000 ft. in length, on Contract No. 1), 
near which no work has yet been done, has broken 
y of its own weight, and about half the towing pata 
i the walls along same for the distance stated have 
pped into the canal. There is nothing to do but to re- 
the work that has thus been destroyed, and its res- 
ion will add to the cost of Contract No. 1U several 
tsand dollars. Several similar cases have been reported 
in the last few days. 
foregoing instances of how and why the items of 
reased cost are constantly being encountered will serve 
inaicate the corresponding features in nearly all of the 
ier contracts, though probably the cost of the latter 
will not be increased at the same ratio as those above 
utioned., 

On the sections for which contracts have been awarded 
the contract prices will be found equal to a total of about 
s\. less than that of the engineer's estimates, and the 
lifference will go a long way toward paying for items and 
quantities not originally contemplated. At the same time 

reason for using the engineer's estimates instead of 
the estimates at contract prices as the basis of the prob- 
ible total cost in the accompanying tables will be appar- 
ent. It is a physical impossibility to determine definitely 
before these contracts are awarded the total quantities of 
the various kinds of work that will be required. This can 
only be determined as the work progresses and unexpected 
conditions are uncovered. 


Various other features of the same import are 
pointed out by the report, but enough have been 
given to show to what the extra cost of the work 
has been due. Mr. Adams sums up his report with 
ithe following statements: 


(1.) That no surveys for such an improvement of the 
canals as is now under way had ever been made up to 
1SU6. 

(2.) That the estimated cost of this improvement, as 
submitted to the Constitutional Convention in 1804, was 
prepared in twelve days, and was, therefore, well known 
and stated to be practically mere guesswork. 

(3.) That the careful surveys and estimates made in 
1S00, from a thorough examination of the 454 miles of 
canals to be improved, showed that the probable cost of 
such improvement was about $16,000,000. 

(4.) That an unsuccessful effort was then made to cut 
out the work to bring the cost within the appropriated 
$9,000,000, 

(5.) That the impossibility of using a large portion of 
the excavated material for use on the banks of the canals, 
as originally contemplated, very greatly increased the cost. 

(6.) That during the progress of the work of excavation 
the unpreventable caving in of dilapidated and toppling 
walls and structures necessitated new construction and 
increased quaxtities of large additional expense. 

(7.) That contracts have already been let for the com- 
pletion of about two-thirds of the proposed improvement, 
which portion it is expected will have been completed 
at the opening of navigation in 1898. The estimated cost 
at contract prices of this two-thirds of the work aggre- 
gates $7,121,812, though this covers two-thirds of the 
length and not the volume of the whole work. 

(8.) That the contracts already let cover what are be- 
lieved to be the most difficult portions of the proposed im- 
provement. 

(9.) That approximately $7,000,000 additional will be 
required to complete the improvement. 

(10.) That within that sum available we believe the en- 
tire improvement can probably be completed at the open- 
ing of navigation in 1899. 

(11.) That the progress made to date has been as rapid 
as was consistent with other conditions, and that the whole 
work might have been under contract now had sufficient 
funds been available. 

(12.) That contractors are required by law to bid upon 
a definite character and quantity of work, and that they 
ere finally paid for the actual amount of work performed 
at the contract prices. "Inder this plan the state always 
pays for the work actuelly done for it—no More, no less. 


THE OFFICIAL STATISTICS OF THE RAILWAYS OF 
THE UNITED STATES IN 1896. 


From an advance copy of the ninth annual re- 
port of the Interstate Commerce Commission's 
Statistician, the following matter is abstracted re- 
lating to the statistics of railways of the United 
States for the year ending June 30, 1806: 

These statistics give the classification and mile- 
age of the railways, amount of railway capital, 
earnings and income, general expenditures, 
charges against incomes and general balance 
sheet for the year. On June 30, 1896, 151 roads 
were still in the hands of receivers, representing 
an operated length of 30,475 miles, with capital 
stock of $742,597,698, and funded debt of $999, 
733,766. As compared with the previous year, 
these latter figures show a decrease of $183,075,- 
766 in capital stock, and $319,561,447 in funded 
debt of the roads in receivers’ hands. The Statis- 
ticlan remarks that while the financial condition 
of the railways of the country is thus shown to be 
better, the industry has evidently not yet recov- 
ered from the embarrassed condition into which 
it was thrown in the year ending June 30, 1804. 

The single track railway mileage in the United 
States, at the date of the report, was 152,776 
miles; an increase of 2,119 miles over the pre- 
vious year, and representing 6.15 miles per 100 
sq. miles of territory, including “land surface” 
only, and excluding Alaska, and 26 miles per 10,- 
0OO inhabitants. In 1890, in comparison, the total 
mileage was 163,597 miles; and the other figures 
were 5.51 and 26.05, respectively. In the year cov- 
ered by the report Georgia led with 234 miles of 
railway built; California came next, with 202 
miles; and nine other states built over 100 miles 
each. The increase was not localized, though 
Florida, Georgia, Louisiana and Texas. stand 
prominently among the states showing considera- 
ble railway construction. The total mileage of 
all tracks operated, on June 30, 1896, was 239,140 
miles. This is made up of 181,982 miles single 
track, 10,685 second track, 991 third track, 74 
fourth track, and 44,718 miles of yard track and 
sidings. This total of operated tracks, in 1890, 
was 208,612 miles; and the increase over 1895 was 
3,235 miles. As compared with the years previous 
to 1893 the betterment of established lines, by the 
increase of yard tracks and sidings, was small, 
and further indicate the results of depression in 
the business of transportation. 

The classification of mileage according to organ- 
ization for operation shows a decrease in the 
length of line of proprietary companies, and in 
the length of lines operated under lease and under 
contract. The resulting increase in the length of 
line owned by operating companies indicates a 
tendency toward greater simplicity in organiza- 
tion; though this tendency is not so marked in 
1896 as in some previous years. The total number 
of railway corporations, on June 30, 1896, was 1,- 
985, and of this number 1,008 maintain operating 
accounts and render operating reports. 

The equipment account of the railways of the 
United States is given as follows for the years 
ending on June 30, 1894-95-96: 





1894. 1895. 1896. 
DOGS 3. 5 ce tscices 35.492 35,699 35,950 
Passenger cars. .. ~ 33,018 33,112 33.003 
ee Ga. ow a ecccens 1,205,160 1,196,119 1,221,887 
Company's service. . .... 39, 41,330 42,75 
Total cars in service...... 1,278,078 1,270,561 1,207,640 
LAGE GIBBS 450 Kecdescce ‘ , 178,107 177,456 
Fast freight service....... 44,212 49,472 44,701 


The detailed summaries given for 1896 show a 
decrease in the number of locomotives and cars 
assigned to passenger service, and an increase 
in the freight service. This change is the more 
significant as it was in the opposite direction in 
the previous year. An assignment of equipment 
per 100 miles of line gives the following general 
result: The railways of the United States employ 
6 passenger, 11 freight and 3 switching locomo- 
tives, or 20 in all, for each hundred miles of line. 
For the same unit they use 713 cars, of which 18 
are passenger, 672 are for freight and 23 are cars 
in the company service. The states of New York 
and Pennsylvania, however, show a record of 45 
locomotives and 1,912 cars per 100 miles of line, 
and the New England States and those lying be- 
tween the seaboard and Chicago also show a 





greater amount of equipment in 
mileage. 


proportion tu 
The same table shows that 51,471 pas 
sengers have been carried, and 1,312,381 passen- 
ger-miles have been made per passenger locomo- 
tive; and 37,6354 tons of freight have been carried 
and 4,684,210 toa-miles made per freight locomo- 
tive. The number of passenger cars per 1,000,000 
passengers, in the 1S06, the 
number of freight cars per tons of 
freight carried was 1,595. In every case these fig- 
ures indicate an improved economy 


year was 4, 


1,000,000 


and 


in the use of 
railway equipment over the previous year. 

The comparative equipment of locomotives and 
with train brakes and automatic 
stands as follows, for 1ISS9-1S06: 


cars couplers, 





1889. 186. 
ee GU ks 6 ceuskandnsuncs 1,098,602 1,333,50u 
Fitted with train brakes............ 128, 150 448,! 

x automatic couplers. 


80,510 


Locomotives with train brakes 





Cars ees 

Locomotives with automatic couplers. 8,655 

Cars = " = 536,048 
During 1896, 1,200 freight locomotives were 


fitted with train brakes, leaving 2,430 yet to be 
fitted. Of passenger locomotives, 4,503, out of a 
total of 9,945, were fitted with automatic couplers; 
and 3,373 freight locomotives, out of 20,351, were 
so equipped. Of the 33,003 passenger cars in use 
on June 30, 1896, 590 were not fitted with train 
brakes, and only 379,058 freight cars, out of 1,- 
221,887, were so fitted. Out of the total of pas- 
senger cars, 31,846 had automatic couplers, and 
these only 500,233 of the freight cars 
But the net gain in automatic coup- 
lers on the freight cars was 107,480 for the year. 
The total number of railway 
$26,620, in 1896; as compared 


were on 
noted above. 


employees was 
with 785,034 in 
1805, 779,608 in 1894, and 873,602 in 1893, the lat- 
ter being the highest number of employees of rail 
wiys on record. Assigned to a mileage basis the 
returns for 1896 show 454 men per 100 miles of 
line, ascompared with 515 men in 1893. Of the men 
employed last year, 31,702 come under the head 
of general administration, 243,627 were engaged 
in maintenance of way and structures, 167,850 
maintained equipment, 373,747 conducted trans- 
portation, and 9,609 were unclassified. Freight 
and passenger movement required an average of 
205 men per 100 miles of line; maintainance of 
equipment, 92 men; maintenance of way and 
structures, 134 men, and administration, 18 men 
for th> same unit. From other detailed tables 
given it appears that the aggregate amount paid 
in wages and salaries in the year was $468,824,- 
551, or 60.65% of the total operating expenses of 
$772,989,044. 

On June 30, 1896, the amount of railway capital 
was $10,566,865,771, or a capitalization per mile 
of line of $59,610. If current liabilities of $613,- 
000,000 were included in railway capital, the capi- 
tal per mile of line would be $63,068. In a more 
detailed summary the total railway capital for the 
year 1896 stands as follows: 





Scadeeeredeneksenewaeas 4,256,570,57 
en IO GRE io vecc vckcccscoucese . cones uz 
A eee 5,226,527 269 
Stock per mile of line, average "29,484 
Per cent. of group capital... 49.46 
Bonds. . . 


Setetienitan Riera eee ette} seek aMatees 4,517,872,063 


Caveveatisceud 457,735,531 
BN IN cs dre cds udas bcenccecceciece 314,425,977 
Equipment trust obligations............... 50,304,031 
Total bonded indebtedness.................- 5,340,338, 502 
Bonds per mile of line, average............ 40,126 
Per cent. of group capital..... 2... 0.ccccece 50.54 


As compared with 1890, the aggregate value of 


stocks and bonds shows an increase from $9,437,- 


343,420 to $10,566,865,711; but the average per 


mile of line is slightly reduced in apparent amount 
from $60,340, in 1890, to $59,610; as already 
shown, however, the addition of current Habilities 
to the capital account, as was done in previous re- 
ports, would show an actual increase in the aver- 
age per mile of line, to $63,068, in 1896. The fig- 
ures also indicate a change in railway financier- 
ing. Previous to June 30, 1895, the increase in 
railway capital was in the direction of a larger 
issue of bonds than of stock. This ratio was 
changed in the year ending June 30, 1895: as, out 
of an aggregate increase of $156,095,551 fom that 
year, the increase in capital stock amounted tu 
$127,182,997, with only $28,912,554 increase in 
bonded indebtedness. The report of the present 
year also shows an increase of stocks and a de-* 





a aR Ree ee = 


432 





crease of bonds. The statistician suggests that 
these facts are to be explained in the financial dif- 
ficulties under which some of the roads have la- 
bored, and the tendency in reorganization to con- 
vert funded debt into stock without cancelling 
original stock. 

The hard times of the last few years are re- 
flected in the further statement that stocks aggre- 
gating $3,667,503,194 paid no dividends during the 
year covered by the report. This is 70.17% of all 
outstanding stock, and is the largest total to be 
found in the nine years of the Commission’s ex 
istence. Of the funded debt, $S860,550,442, o1 
16.26% of the total funded debt, paid no interest 
in the year, a slight change from the previous 
year. The general summaries show a steady de- 
cline in dividend-paying stocks since 1892; but, 
while in the previous three years the decline was 
sharp and decisive, the present report indicates 
an arrest of this downward tendency. The amount 
actually paid in dividends during the year was 
$87,603,371, or an average of 5.62% on dividend- 
paying stock. 

The number of passengers carried in the year 
reported upon was 511,772,737, or an increase of 
4,351,375 over the previous year of 1895. But 
while all the items show a slight increase in pas- 
senger traffic, they do not indicate the recovery of 
even normal traffic. In the year under review, 
however, 765,891,385 tons of freight were carried 
on the railways, a larger tonnage than for any 
other year in the history of American railways. 
The increase for 1896 was 69,130,214 tons, and 
this, added to the increase of 58,574,618 tons, in 
1895 over 1894, show that the railways have re- 
covered the freight traffic lost in 1893-94. There 
is also a betterment in the operating conditions, 
as shown by the increased average number of 
passengers per train, the length of the average 
journey per passenger, and the average tonnage 
and average haul of freight. 

Under the head of earnings and expenses we 
find that the total earnings from operation, in the 
year ending June 30, 1896, were $1,150,169,376, an 
increase of $74,797,914 over the previous year. 
The total expenses for 1896 were $772,989,044, an 
increase of $47,268,629 over 1895; much of which 
was rendered necessary by neglected repairs in 
previous years. The actual increase in income 
from operation, in 1896, was $27,529,285, and with 
income from other sources added, the final net 
income showed an increase of $33,515,667 over the 
previous year. 

In the year in question $160,344,950 was ex- 
pended in maintenance of way and structures, and 
$153,381,008 in maintenance of equipment; the ex- 
penses of conducting transportation were  »=2+2,- 
217,582, and for general expenses, $36,083,285. 
With $961,229 of unclassified expenses added, the 
total of operating expenses is $772,989,044; as 
compared with $725,720,415 in 1895. 

The following interesting comparative summary 
of results, for 1890 and 1896, is taker. from one 
giving each year in detail: 






1890. —. ‘ 

evenue per passenger, CtS.  ...--eeeees 2.157 2.0 9 

" re Pr Tao. freight, cts. ..... al 806 
* * train-mile, pas. trains, cts 108.041 98.591 

” - _ fgt. train, cts. .165.434 163,337 

ns ” = all traing, cts. 144.231 13 O67 

Avg. cost running all trains 1 milé@, cts. 96.006 93.838 
Per cent. operating exp. to oper. income . 65.80 67.20 
Passenger earnings per mile of line. ---» $1,316.18 


Freight 6 4,343.83 

Under the head of railway accidents we find 
tables stating that in the fiscal year 1,861 em- 
ployees were killed, and 29,060 were injured; or an 
increase of 50 killed and 4,273 injured, as com- 
pared with previous year. The number of pas- 
sengers killed was 181, and 2,875 were injured; an 
increase -of 11 killed and 498 injured over 1895. 
This showing, while better than the average for 
the years 1888-1896, does not show that the rail- 
ways were operated with as high a degree of 
safety to the employees and passengers as in the 
previous year. Among the employees, 220 were 
killed and 8,457 injured in coupling and uncoup- 
ling cars: and 472 were killed and 3,898 injured in 
falling from trains and engines. The number em- 
ployed for each man killed was 444, and 1 in 28 
employees were injured; and when this ratio is 
applied to trainmen only, 1 in 152 was killed and 
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1 in 10 injured. Among passengers, 1 in 178,132 
carried was injured; but the number of passen- 
gers carried one mile for one passenger killed was 
72,093,963, and for each passenger injured, 4,- 
541,945. 


i 


A NEW YEAR POEM. 


Many of the older readers of Engineering News 
may remember that in former years we have at 
times given space in our issue published at the 
midwinter holiday season to some articles of a 
less severely technical nature than those to which 
our columns are usually devoted. We are re- 
minded of this by the receipt of a little blue-print 
pamphlet, the front cover of which bears a sketch 
that appeared in our issue of Jan. 7, 1888, repre- 
senting a very chilly surveyor squinting through 
an icicle-hung transit. 

The pamphlet in question contains a disserta- 
tion in verse upon “The Engineer,” a topic which 
is of considerable interest to most of our readers; 
and we reprint some of the stanzas here, with 
acknowledgments to Mr. Chester T. Dike, City 
Engineer of Mason City, Ia., to whose courtesy 
we are indebted for the pamphlet. 


THE ENGINEER. 


Who comes with Faber sharpened keen, 
With profile long and sober mien, 
With transit, level, book and tape, 
And glittering axe to swat the stake? 

The Engineer, 
Who sets the level, bends his spine, 
Squints through the glass along the line, 
Swings both his arms at rapid rate, 
Yells, ‘‘Hold that bloomin’ rod up straight?’ 

. The Engineer. 

Who raves and snorts like one insane, 
Jumps in the air and claws his mane, 
Whene’er he sees a scraper take 
A whack at his most cherished stake? 

The Engineer. 
Who swears he’ll charge ‘“‘an even ten” 
For stakes destroyed by mules or men 
While on all fours he tries in vain 
To find the vanished stake again? 

The Engineer. 
Who saws the air with maddened rage, 
And turns with haste the figured page, 
And then, with patience out of joint, 
Ties in another ‘‘reference point?” 

The Engineer. 
Who calls it ‘“‘your unrivalled gall,’’ 
Whene’er you kick for ‘‘overhaul,’’ 
And gives your spine the frigid chill 
Whene’er you spring an ‘‘extra bill?’’ 

The Engineer. 
Who deals with figures quite profuse; 
Then tells you solid rock is loose; 
That hard-pan’s nothing more than loam, 
While gumbo’s lighter than sea foam? 


The Engineer. 
Who, after all, commands our praise 
(In spite of his peculiar ways), 
While others harvest all the gains 
That spring from his prolific brains? 
The Engineer. 


a_i 


THE POLLUTION OF THE POTUMAC RIVER. 


For years past the reports of the Commissioners 
of the District of Columbia have had more or less 
to say regarding the character of the water supply 
of the national capital. The water is undeniably 
muddy or turbid at times, besides which there has 
been much talk of sewage pollution from towns 
and cities above the intake. Settling basins have 
been recommended as necessary adjuncts to the 
supply if it is to be furnished with a uniformly 
pleasant appearance, and filters have often been 
spoken of as desirable if the supply is to be safe 
for domestic purposes. 

Those especially interested in the Potomac 
River, or in the water supply of Washington and 
other cities in the drainage area of that river, will 
be glad to know that two papers regarding its 
pollution were read before the National Geo- 
graphic Society, at Washington, on Nov. 19. One 
of these was by Mr. A. A. Davis, Assoc. M. Am. 
Soc. C. E., Hydrographer U. S. Geological Survey, 
Washington, D. C., and described the physical 
characteristics of the stream, including its drain- 
age area, volume at various points and the sources 
of pollution. The other took up the bacterial side 
of the subject, and was by Mr. E. K. Sprague, 
Passed Assistant Surgeon, U. S. Marine Hospital 
Service, Washington, D. C. 

Mr. Davis states that the drainage area of the 
Potomac lies in the states of Pennsylvania, Mary- 
lard, West Virginia and Virginia. The stream anu 
its tributaries are subject to sudden floods and 
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the dry weather flow is very small, owing the 
fact that the drainage area contains alm -; ny 
lakes, marshes or broad valleys. The on!) fais 
of magnitude are near Washington, wh: the 
stream finally breaks through the cre: 


“0 

rocks, at what is known on the Atlanti: a 
streams as the “fall line.” Here there is a (ota) 
drop of 90 ft. within a short distance, kn.» as 
the Great Falls. The water supply of Was! ston 
is taken from the river just above the falls. «here 
being a masonry dam of 2,877 ft. long at the point 
of intake, and most of the city being ser by 
gravity. 

The water from the highlands is pure an: ear, 
but on reaching the lowlands it takes up wa ngs 
from rich soils and cultivated fields, whic) im. 


part turbidity and a yellow color to the s::>am, 
Besides this, mining and manufacturing 


Stes 
reach the river and its tributaries, and there js 
sewage pollution at many points, though ms; of 
the towns are comparatively small. 

The minimum flow of the Potomac Ri\y-r i 


taken as 1,063 sec.-ft., as measured by Mr. Wm. 
R. Hutton in 1856. It is thought that the flow fel) 
to about that amount during the long dry spell 
this last fall. At the same time the water taken 
from the river to supply Washington was from 75 
to 90 sec.-ft., or 7 to 9% of the total flow. The 
flood discharge of the stream at this point is be- | 
lieved to be 40,000 to 50,000 sec.-ft., or even more, 

The detailed accounts of various sources of pol- 
lution given by Mr. Davis we must pass over. He 
does not attempt to say to what extent this pollu- 
tion endangers the water supply of Washington. 
He suggests that steps should be taken, through 
national and state legislation, to prevent pollution 
and that all city water supplies from surface 
sources suspected of pollution should be purified. 

Dr. Sprague states in his paper that recent ex- 
aminations of Potomac water made at the Hy- 
gienic Laboratory of the Marine Hospital Service, 
since July, 1897, show a variation of from 33 to 
4,600 bacteria per cu. cm., and that since Aug. 1, 
intestinal bacteria have been found in every sam- 
ple but cne. In 55 samples collected by repre 
sentatives of the U. S. Geological Survey from the 
river and its tributaries at points above Washing- 
ton, at or near important towns, Dr. Sprague 
states that intestinal bacteria were found in over 
90% of the samples. 

By way of caution we would state that some of 
our best investigators of water supplies from the 
bacterial standpoint lay but little stress upor 
mere counts of the number of bacteria in natural 
water, and perhaps even less upon attempts to 
differentiate species, although believing fully in 
the value of bacterial determinations in studying 
the efficiency of filter plants. It is true, however, 
as Dr. Sprague states, that with a large number 
of bacteria in water there is greater likelihood 
that some dangerous species will be present. 

What we consider to be the most significant 
thing in Dr. Sprague’s paper, as indicating that 
Washington has a polluted water supply, is his 
statement that the typhoid fever death rate in 
the District of Columbia has risen from 33 per 
100,000 inhabitants in 1883 to 83 in 1896, placing 
Washingttn high in the list of cities in the United 
States suffering with excessive typhoid. This, 
coupled with Mr. Davis’s descriptions of actual 
sources of sewage pollution, goes farther than any 
bacterial analyses possible in the present state of 
the art, to throw suspicion on the water supply of 
Washington. 

In discussing remediés for the pollution of the 
Potomac, Dr. Sprague gives as his belief that san- 
itary control of so large a drainage area as the 
Potomac, lying in four states, is impracticable a> 
a safeguard against water-borne diseases; that 
placing reliance upon boiling the water is leanins 
on a broken reed, since many will not take the 
trouble to do this, and the water is insipid or not 
always at hand for use when this treatment is 
given it; that the purchase of pure water for 
drinking purposes is out of the question for large 
numbers of the population, and is perhaps to be 
copsidered as an imposition upon those who pay 2 
water tax for a city supply; and, finally, that ‘il- 
tration at a central station is the only practicable 
and by far the safest measure to adopt to ensure 
a pure water supply to the people of Washington. 








